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This application claims the benefit of U.S. provisional application no. 60/424 601 
filed November 6, 2002, the entirety of which is incorporated herein by reference. 
*• FIELD OF T HE INVFNTTmv 

This invention relates to methods of treating, preventing and/or managing specific 
cancers, and other diseases including, but not limited to, those associated with, or 
characterized by, undesired angiogenesis, by the administration of one or more selective 
cytokine inhibitory drugs alone or in combination with other therapeutics. In particular the 
invention encompasses the use of specific combinations, or "cocktails," of drugs and other 
therapy, e.g., radiation to treat these specific cancers, including those refractory to 
conventional therapy. The invention also relates to pharmaceutical compositions and 
dosing regimens. 

2. BACKGRO UND OF THF TTW mvrrTr» N 

21 ' MTHOBIOLOGY OF CANCF.P and OTHFP msir a crc 

Cancer is characterized primarily by an increase in the number of abnormal cells 
derived from a given normal tissue, invasion of adjacent tissues by these abnormal cells or 
lymphatic or blood-borne spread of malignant cells to regional lymph nodes and to distant 
Sites (metastasis). Clinical data and molecular biologic studies indicate that cancer is a 
multistep process that begins with minor preneoplastic changes, which may under certain 
conditions progress to neoplasia. The neoplastic lesion may evolve clonally and develop an 
increasing capacity for invasion, growth, metastasis, and heterogeneity, especially under 
conditions in which the neoplastic cells escape the host's immune surveillance. Roitt I 
Brostoff, J and Kale, D., Immunology, 17.1-17.12 (3rd ed., Mosby, St. Louis, Mo., 1993). 

There is an enormous variety of cancers which are described in detail in the medical 
literature. Examples includes cancer of the lung, colon, rectum, prostate, breast, brain, and 
intestine. The incidence of cancer continues to climb as the general population ages, as new 
cancers develop, and as susceptible populations (e.g., people infected with AIDS or 
excessively exposed to sunlight) grow. A tremendous demand therefore exists for new 
methods and compositions that can be used to treat patients with cancer. 
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Many types of cancers „ wfth nm ^ ^ ^ 

know,, as angiogenesis. Several of the mechanisms involved in tumor-indueed 
angiogenesis have heen elucidated. The most direct of these mechanisms is the section by 
me ntmor cells of cytokines with angiogenic properties. Exam pl es of these cytokines 
tnclude acidic and basic fibroblastic grown, factor (a,b-FGF), angiogenic vascnlar 
endothelial grow* factor (VEGF), and TNF- a Alternatively, tumor cells can release 
angiogenic peptides tough the production of proteases and the subsequent breakdown of 
ft. extracdhuar matrix where some cytokines are storeti (eg., b-FGF). Anagenesis can 
also be tnduceti indirectly through the recruitment of inflammatory ceUs (particularly 
macrophages) and their subsequent release of angiogenic cytokines («*. TNF-o; bFGF) 

A variety of other diseases and disorders are a!so associated with, or characterize 
by, undestred angiogenesis. For example, enhanced or nnregmated Oogenesis has heen 
unphcated in a number of diseases and medical conditions including, bu, not limited te 
ocular neovascntar diseases, choroidal neovascular diseases, retina neovascular diseases 
nmeosts (neovascularization of Ore angle), vira! diseases, genetic diseases, inflammatory 
diseases, anergic diseases, and autoimmune diseases. Exampies of such diseases and 
conditions include, bu. are no. Hunted .o: drabetic retinopathy; retinopamy of prematurity 
corneal graft rejection; neovascular glaucoma; re.rolen.al fibroplasia; and proliferative 
vitreoretinopathy. 

Accordingly, compounds that can control angiogenesis or inhibit the production of 
certatn cytokines, including TNF-c, may be usefl.1 in me beatmen. and prevention of 
various diseases and conditions. 

2 -2- METHODS OF TRgATimryr 
Cmren, cancer therapy may involve snrgery, chemotherapy, hormonal therapy 
and/or radiation beatmen. .o eradicate neoplastic cells in a patient (see, for example 
Stockdale, 1998> Meiicine , nL 3> Rubens(ein ^ Fedemm> ^ ^ 

tiiese approaches pose significan. drawbacks for me patient Snrgery, for example, may be 
contraindicated dne to me heafth of a patient or maybe unacceptable to the patient 
Addinonally, snrgery may no, completely remove neoplastic tissue. Radiation therapy is 
omy effective when the neoplastic tissne exhibits a higher sensitivity t0 radiation than 
nonna. tissue. Radiation therapy can also often elicit serious side effects. Hormonal 
therapy is rarely given as a single agent. Although hormonal merapy can be effective, i, is 
often used to proven, or delay recurrence of cancer after olher treatments have removed me 
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majority of cancer cells. Biological therapies and i— nodw are Untitod fa ^ 

fever, ctalb and fangne, digestive tract problem, or allergic reactions 

^^^'^^^Py.^reareavarietyofchemomerapenncagenu 
-^,e for treatment of cancer. A majority of cancer chemotherapeutics ac, by inhibiting 
DNA synthesis, either directly, or indirectly by inhibiting the biosynthesis of 
decxyribonncleotide triphosphate precursors, to prevent DNA replication 
cell division. Gihnane, a,., Ooo, mm „„, GlW ,. nePhamacologlca 
Therapeutics, Tenth Ed. (McGraw Hill, New York). 

Despite availability of a variety of chemotherapeutic agents, chemotherapy has 

10, . 998. Almos, all chemotherapeutic agents are toxic, and chemotherapy causes 

significant, and one. dangerous aide effects including severe nausea, bone marrow 

depression, and immunosuppression. Additionally, even with administration of 

combinations of chemomerapeutie agents, many tumor cells are resistant or develop 

resistance ,o the chemomerapeutie agents. In fact, those cells resistant to the particular 

chemotherapeutic agents used in the treatment protocol often prove to be resistant to outer 
drugs e Vm lf ^ agen(s „, fey ^ ^ ^ ^ ^ 

specific treatment This phenomenon is referred ,o as pleiotropic drug or multidrug 
res.stance. Because of the drug resistance, many cancers prove refractory to standard 
chemotherapeutic treatment protocols. 

Other diseases or conditions associated with, or characterized by, undesired 
anagenesis are also difficult to treat. However, some compounds such as protamine 
hepam and steroids have been proposed ,o be usefti. in the treatment of certain specific 

T S T t N 1 ^ 297:307 (I982)i FOnanm " **~ 221 ™ «9 8 3) ; and 

US. Pat. No, 5 00,,, 16 and 4,994,443. Tbalidomide and certoin derivatives of i, have also 
been proposed for the treatment of such diseases and conditions. U.S. patent nos 
5,593,990, 5,629,327, 5,712,291, 6,071,948 and 6,1 14,355 ,„ D'Amato 

Still, mere is a significant need for safe and effective metirods of treating, preventing 
and managmg cancer and other diseases and conditions, particularly for diseases ma, are 
refractory ,o standard treatments, such as surgery, radiation therapy, chemotherapy and 
hormonal therapy, while reducing or avoiding the toxicities and/„r side effects associate* 
with the conventional therapies. 
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2 ' 3 ' SELECTIVE CYTOKTNF iNm»rr™, Y 

Compounds referred to as.SelCJDs™ CCeleene Co™™* n 
t , . _ l<~eigene Corporation) or Selective Cytokine 

Wubdory Drugs have been synthesis aud tested. Tbese conmounds pote „„ y J?* 

and d 0 no , inhibit !L6 even a, high drug concentration, In addition, SelCIDs™ tend to 
produce a modest n.10 stimulation LOr™,i . , . 

1107-1113(1999). '^^^^'"'•.^■Wt-m.Dis.SStCSnpplI) 

arepotentPD^mhrbttors. PDE4 is one of me major phosphodiesterase isoenzymes fold 
.0 » hmnau mye,o,d and ,ymphoid Uneage ceUs. The e.yme p.ays a crucial pX 
ce„„,ar activity by degrading the ubi q „itou S second messenger cAMP and 
ntamtarmng „ a, ,ow intracellidar levels. U hthibinon of PDE4 activity results in 

mhibition of TNF-o production in monocytes as well as in lymphocytes. 
15 3 - SUMMARY op TUB INWimt.^, 

cancer ^ iT*" 0 " enC<>mPaSSeS me,h0dS * ***** W« of 

mcludmg prtmary and metastatic cancer, as we,, as cancers that are refralry or 

rr ° t^™ 3 ' chemo,herapy ' ™ e mefl,ods ^ - « 

m need o such treatment or prevention a merapeuucaBy or practically effective 
» amount of a se,ec«ive cytoBne inhibitory drug, or a pharmaceutical accepLe salt 
solvate, hydrate, stereoisomer, Camrate, orprodrug thereof. The invention afco ' 
encompasses methods of managing certain cancers (e.g. , preventing or prolonging ^ 

"T 0 ; 1 ^^ 8 * 6 ^ 0 ^" 0 ^^*— .erinT^L, 
m need of such management a prophy,acucaUy effective amount of a se.eeuve cytoJne 

stereoisomer, Camrate, or prodrug thereof. 

^^armemodsofthemvennon.ase.ecnvecy.okinemmbitorydrugis 
a^nmtstered in combination wim a merapy oonve„Uo„a,,y used to .eat, prevent or manage 
~amp.es of such conventional therapies hrCude, bu, are no, Untited to , surgery 
chemou^py, radiation ther^y, hormona, therapy, bio.ogical merapy and immunoZpy 

^^-a.soencompassesmemodsofo.anng.managmgorpreven.ing 
peases and disorders other mat, cancer ma, are associa,e<l with, or characLed by 
undesued ang,ogenesis, which comprise administering ,o a paden, in need of such 
treatment, managemen, or prevenuon a therapeuucaUy or prophyUcucaUy effecdve amount 
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of a selective cytokine inhibitory drug, or a pharmaceutical* accept salt ^ 
hydrate, stereoisomer, clathrate, or prodrug thereof. ' 

^"^^odaof^inven^aselecaveoytotoeinhrWdrugU 
adm~ combination with a therapy conventional used to *e«, pre™, or manage 

Example, of such conventional therapies include, bn, are not hmited to, surgery 
ehemo^erapy, radiation therapy, hormone, therapy, biotogica, therapy md LLotherapy 

^ S ' n ™ n ™™ompaa S e S pharma C euueaIco m po S i„on S , smgl «mn,do S agef„rrl 
dosmg regunens and kits whieh comprise a ae.ecUve cytokine inhibitory dntg or 

Pharmaeenneaiiy acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug 
mereof, and a seeond, or additional, active agent. Second active agents include spel 
combmations, or "cocktails," of drugs. 

PETAn.ED PFSCMPTIOM ^, ™ TrtTInn 

A firs, embodiment of the invention OTCOnipasses ^ 

Z7 g T rWhiChC ° mPriS -^'^-Paoentinneedofsuc treatinTor 
~ a therapeuticaUy or prophylactically effecfive amount of a selective cytokine 

^.torydrug of me invention, »r a pharmaceuticafiy acceptable sa„ solvate, hydrate 
stereoisomer, clathrate, or prodrug thereof. 

In particmar memoes encompassed by mis embodiment, the selective cytokine 
^.ory drug ,a administer* in combination with another drug (-seeond active agent", or 

12m ;r managfa8 ' orpreven,ingcancer - 

m l-ules and ,arge mo,eeules (,*., proteins and antibodies), examp.ea of which are 
prov-ded herem, aa we.1 as stem ee„s. Methods, or merapies, Ota, can be used in 
conrb.nat.on with the administration of the selective cytokine inhibitory drug include bu, 

Z nT surgHy ' bl00d « -J-fiLp^ln 

therapy, and other non-drug baaed merapies presently need to treat, „ or ^ 



Another embodhnen, of the invention encompasses methods of treating, managing 
or preventing diseases and disorder other man cancer tha, are charactered by S£ 
angtogenesrs. rTreae memoda comprise the administiation of a merapeutieaUy 
prophylactically effective amount of a se.eetive cytokine inhibitory drug or a 
Pharmaceutical* acceptable sal,, solvate, hydrate, stereoisomer, ciamrato, or prodrug 
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Example, of diseases and disorders associated with, or characterized by undesired 

vnal diseases, generic diseases, anergic diseases, bacteria, disease,, ocnlar neovascnlar ' 
leases, cboroidameovascnlar diseases, retina neovasctdar diseases, and rubeosis 
3 (neovascularization of the angle). 

In panicu-ar memods encompassed by mis embodiment, the selective cytokine 
-htbriory drug is administer in comhinarion with a second active agent or method of 
rearing, managing, or preventing the disease or condition. Second active agents inch.de 

10 pTo^ l3r8e ( *»' ^ «™ °f which are 

10 pmv.dedherem.asweUasstemceUs. Memods, or merapies, ma, can be used in 

combination with me administiation of the selective cytokine inhibitory drag inch.de, bu, 
2 to ed o, surgery, Wood tiansmsions, immunomerapy, bio.ogica, therapy, radiation 
. fterapy, and other non-drug based merapies presendy used m ^ prevent or ^ 
d,ease and conditions associated wim, or characterized by, undesired angiogenesis 

™ eMVOT,ion ^™-»P--phannacenticaIcompositi„ns(e.g.,singleuni, 
dosage forms) Una, can be used in memods diseased herein. Particuiar phannaoeutica, 
compos,,ions comprise a seiective cytokine inhibitory drug of the invention or a 
Pharmaceutical^ acceptable sal,, so.va,e, hydrate, stereoisomer, c.Mhrate, or prodrug 
thereof, and a second active agent. 

20 " X SELECT IVE CYTOKINF INmaTQuy nnlTTO 

Compounds used in me invention include racemic, stereomericallypure and 
stereomerically enriched selective cytokine inhibitory drugs, stereomerieaUy and 
enantiomericaMy pure compounds that have se.ective cytokine inhibitory activities and 
Pharmaceutical acceptable salts, solvates, hydrates, stereoisomers, clatetes, and 
p^dnags hereof. Preferred compounds used in the invention are known Selective Cytokine 
Inhtbttory Drugs (SelCIDsrM) of Celgene Coiporatjon< NJ 

As used herein and unless omerwise indicated, the tenns "selective cytokine 
mh,b„„ry drugs" and "SelCIDs™.. encompass smaU mo.ecu.e drugs, ,g., small organic 
-■eculeswhtchareno.peptides.pro.eins.nucleicaeids, oligosaccharides or other 
macromolecule, Prefemed compounds inhibi, TNF-ot production. Compounds may also 
have a modes, inhibitory effect on LPS inducod ILIB and H.12. More preferably the 
compounds of the invention are potent PDE4 inhibitors. 

,o * s T fi " xmp,esofsel ^ vec *°^^ 

.0, me oychc mudes disclosed in U.S. pa.en, nos. 5,605,9,4 and 5,463,063; the oycloaKy, 
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amide, and cycloaliyl nitri.es of U.S. patent no, 5,728,844, 5,728 845 5 968 945 

3^4- dtoir H W n me miae ' amide efl,m - 4 " (fOT — * ^-Phmainnido- 
3 (3 ,4 -dnpeftox^henyDp^an-.-oD disclosed in U.S. patent no. 5,703,098- the 

succnmmdes and maleimides (for example methyl 3-(3' 4' 5' 6 - n-J, „ ulT 
a^do^ 

^04, sub,^ phenethylsul&nK djsclosed fa ^ J WO 

™ ! ^ (fOT eXamPle ' 2 "" h ~o-3-(3',4,di m e fl ,o yphenyl) 

mp»e dtsclosed m U.S. patent no. 6,429,221; substituted U.^adiazo lessor Sample 

2-[l-(3^elopentyloxy^ m e«hoxypheoy 1 )-2-(l,3,4-oxad i azo.e.2-yl)eu,yn-5/ 
me^otodoltoe-U-oione) disclose* in U.S. patent no. 6,326,388; cyanl and carboxy 
denvaf ve of suited scenes (fo r example, 3,3-„ is - ( 3,4^o» ' 
acrytontone) disdosed in U.S. patent nos. 5,929,,n, 6..30.226, 6,262^01 and6479 554- 
- pe-U-aone — * the 2-posMon with 1 £ 3 ' 4 ' 

group disclosed in WO oi/^cnfr ■ • a , con.aimng 

(for example f3 7,Id ^ a «oxamic acids 

(for example, (3-( W 10X o:somdoline-2-y^ 

propanoylamino) propanoate disclosed in WO 01/45702 Th, ^ <• 

llieentl retiesofeachofthe 

patents and patent applications identic herein are incorporated herein hy referenT 
^'^^-'-•ivecytold.einhibitorytagsbelongtoafanuiyofsynthesized 

2-" i " 4^ 7 X « P ^— -"-(^-dioxcM-^do,. 

2-yl)-3-(3,4-dimethoxyphenyl)-propionamide. 

Other specific selective cytokine inhibitory drugs belong to a class of non- 

polypeptide cychc amides disclosed in U.S. patent nos 5 698 579 5 877 onn x n.c ^ 
6 200QR7 M ^ r u- u • . 3.©^ /9, 5,877,200, 6,075,041 and 

6,200,987 each of whtch ,a ntcotporateo hereto. Representative cyclic amides toc.ude 
compounds of the formula: mciuae 



O 

A 



C R7 

/ \ 

30 H H 



wherein n has a value of 1, 2, or 3; 
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R 5 is o-phenylene, unsubstituted or substituted with 1 to 4 , . 

independently from theory, • • substituents each selected 

alkylate, diaikyiamino, acylamino alkyi of 1 10 10 h * ^ 

atoms, and halo; ° ^ ^ ^ of 1 to *<> carbon 

indep^ 

^ cy ano,t rifl uoro~^ 

atoms, and halo, (iii) naphthyl, and (iv) benzyloxy; ^ 
R 12 is -OH, alkoxy of 1 to 12 carbon atoms] or 



— N 



V R 9 



R 8 is hydrogen or alkvl of 1 to 10 carbon atoms; and 

R is hydrogen, alkyl of 1 to 10 carbon atoms, -COR 10 or SO l* 10 u ■ 10 

hydrogen alkvl of 1 tm n v ' ° 2R ' wherein R is 

u s cn >aucyiotltolO carbon atoms, or phenyl. 

Specific compounds of this class include, but are not limited to- 

3-phenyl-2-(l-oxoisoindolin-2-yl)p r opionic acid; 

3-phenyl-2-(l-oxoisomdolin-2-yl)p r0 pionamide;' 

3-phenyl-3.(l-oxoisoindolin-2-yl)p r0 pionicacid; 

3-phenyl-3-(l-oxoisoindoUn-2-yl)propionamide;' 

3-(4-mem 0 xyphenyl)0-(l-oxisoindolin-yl)p r0 pionicacid- 

S^-memoxypheny^-Cl-oxisomdolm-yOprop^ 

^4-dimemoxyphenyl^ 

3 D '^ dmi e ^! OXy " Pheny ^" 3 "° XO " 1 ' 3 ^ hy ^ 0is0 ™ dol " 2 " yl )P ro Pi° n amide- 

3-(3,4-diemoxyphenyl)-3-(l-oxoisomdolm-yl)p r opiom^ acid; 
methyl 3-(l-oxoisomdolm-2-yl)-3-n-etW,, a 

, n ' ( ethox y- 4 - met hoxyphenyl)propionate- 

3- Oh*— ^-^^oxy^^,^^ ^ ' 

3< -o*o BO ,„ dolin - 2 -yl>3^oxy^ owtoy])propioi . cac . d . 

w.*^^ ■ 

3-(.-oxo 1S o 1 nd„ to . 2 . yI) .3. ( 3. propoxy ^ niethowh 
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S-Cl-oxoisoindolin^-yO-S-CS-butoxy^-methox^henyDpropionamide- 
-ethyl 3«-oxoisoindolin^ ^ 

methyl 3Kl-oxoisoindolin-2.yl)-3-(3-propoxy.4.methoxypheny^ other 
representative cychc amides include compounds of the formula: 



O. 

V-N 
(C n H{ n ) 



in which Z is: 



X 



R 2 



O 

R 3 -C-NH — ,or r4_ 



in which: 

R' is the divalent residue of (i) 3,4-pvridine, (ii) pyrrolidine, (iii) imidizole (iv) 
naphthalene, (v) thiophene, or (vi) a straight or branched alkane of 2 ,o 6 carbon atoms 
tmsubstitnted or substituted with phenyl or phenyl substituted with nitro eyano 
tnfluoromethy., carbethoxy, camomethoxy, earbopropoxy, acetyl, carbamyl, acltoxy 
carboxy, hydroxy, amino, alky! of 1 ,o 10 earbon atoms, alkoxy of . to 10 carbon atoms or 
halo, wherein the divalent bonds of said residue are on vieina! ring carbon atoms- 

R 2 is-CO-or-S0 2 -; 

R 3 is (i) phenyl substituted with 1 ,o 3 substituents each selected independently from 
mho, cyano, trifluoromethyl, carbethoxy, carbomethoxy, earbopropoxy, acetyl, carbamoy! 
acetoxy, earboxy, hydroxy, amino, tUky, of 1 ,o 10 carbon atoms, alkoxy of 1 to 10 carbon' 
atoms, or halo, (ii) pyridyl, (iii) pyrrolyl, (iv) unidazolyl, ( iv ) naphthyl, (vi) thienyl (vii) 
qumolyl,(viii)furyl,or(ix)mdoIyi; 

R 4 is alanyl, arginyl, glycyl, phenylglycyl, histidyl, leueyl, isoleucyl lysyl 
merhicmy,, proIyI , sarcosyl , seryl> iomo5eiyli ^ ^ 

2-yl, benzoxazol-2-yl, phenylsulfonyl, methylphenylsnlfonyl, or phenylcarbamoyl- and 

n hasavalueofl, 2, or 3. Omer representative cyclic amides include compounds of 
the formula: 

O 

K ° 
R ' 0 6 N ~? H ~^n H 2n)-c5-R 1 2 
■ R 7 



9 



NY2: I477S62.1 



in which »» is (i) o-phenylene, nnsobstituted or substituted with 1 to 4 subsumes 
a* r opo Xy , ace^ carbanroy,, acetoxy, carboxy, hydroxy, amino, afcyLnino, 

truophene, whereu, the divalent bond, are on vicinal ring carbon atoms- 
R is -CO -, -CH2-, or -SO2.-; 

R' is © hydrogen if R' is . SO , , staight> branched> Qr 

n rrr propoxy ' ^ carbam ° yi - -«* — * i. 

»o ms ,(v 1 ) ben 2 y 1 „ tutedorsubs , tetedw . th , to 3 Omenta selected from the 

co^shng ofoi.ro, cyano, MtWrnethyl, carbedroxy, carbomethoxy, carbopr^xy 

Z It TT acetoxy - carboxyi hydroxy - ^ ° f 1 * 10 — ^ 5 

OH , ,0 carbon a t „ ms , or halo, (vn) naphthy,, (viii) benzyloxy, or (ix) hnnida^y, 
R 12 is -OH, alkoxy of 1 to 12 carbon atoms, or 
N R 9 ' 

20 n has a value of 0, 1 , 2, or 3; 

R8- is hydrogen or alkyl of 1 to 10 carbon atoms; and 

hydrogen, alkyl of 1 to 10 carbon atoms, or phenyl. 

Other specific selective cytokine inhibitory drugs include the imido and amido 
subsntuted alkanohydroxamic acids disclosed in WO 99/06041, which is incorporated 
herem by reference. Examples of such compound include, but are not limited to- 



O 

Rt 




C \ / R3 

N — CH* O 

\ 



R 2 R5 (C^)— C-N-0-R4 

I 

R 4> 

wherein each of * and R 2 , when taken independently of each otter, is hydrogen 
each is bonnd, is .-pheny.ene, o-naphthylene, or cyclohexene-l, 2 . d iy,, -nsnbsntnted or 

]Q NY2: 1477562.1 



acetoxy, carboxy, by^xy, ^ J^T^' ~* «*•»*. 

ca*o„ a ton , afcoxyof, „ „ — « * - 

ace*,, carba.oy,, acetoxy, eartoxy, ^SS^ 

of 1 ,o 10 carton atoms, alkyhhio of 1 to , n 7^ ° D a ' 0mS ' """""r 

10 halo; nemethyl, C 3 -C 10 -alkyhdenemethyl, indanyloxy, and 

* is hydrogen, alkyi of 1 to 6 carbon atoms, phenyl, or benzyl; 
R is hydrogen or alkyl of 1 to 6 carbon atoms; 
R 5 is -CH 2 -, -CH 2 -CO-,-S0 2 -,-S-, or -NHCO-; ' 
n has a value of 0, 1, or 2; and 

15 the acid addition salts of said compounds which contain . 

being protonated. S WlUch contam a mtrogen atom capable of 

Additional specific selective cytokine inhibitory drugs used in th, • 
but are not limited to: S mveati <* delude, 

Wf y "^^'^^^-O.J-dioxo-W^-L- ' 
benzotflisomdol^-yl^ropionamide; 

nydroxypropionamide; 
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3-(3-cyclopentyloxy-4- me thoxyphenyl)-N-hvdroxv , n • , 
propionamide; and ^ N h y^y-3-(l-oxoisoindolinyl) 

N-benzyloxy-3-(3-ethoxy-4-methoxyphenvn 3 n . 

subsuhrted phenethy>su.fones substituted on ZhT 7 mClU<le 
Exantpies of such compounds inchTl " n *"* " ° XOi80indi,K ^"P' 




N— CH* 
r CH 2 -S0 2 -R7 



10 R4 



B CK) ' CH * SO >- « CHaOO; each of R 1 R 2 R 3 _ R 4 . . 
Che*, is hydrogen, hato.afcy, of, to 4 carbon aton* ahl £ . , f " " 
oyaoo, hydroxys -mV ; or Myt woofR. R 2 ^ ? "'V 4 "*» — • «*»■ 

each of R and R 9 taken independently of the „tw ; », ^ 
carton atotns, pheny,, or benzy,, orle of rCr^ 7 ^ ^ 
-«»» orR 2 and R> taken together are teLT, ^ "* **" " ^ « 

each ofR 8 ' and R 9 ' taken independentlv of th~Ju • . 

It will be appreciated that while for convenience the »h n 

Spectfic group, of such compounds are those in which Y is OO or CH, 
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Particular compounds are those in which one of R 1 R 2 R 3 md R 4 . _ ^ u 
remaining of RU^ and RVe hydrogen. -NH.andthe 

Particular compounds are those in which one of R 1 , R 2 , R 3 , and R^is -NHCOCH 
and the remaining of R>. R 2 , R 3, ^ R 4 ^ hydrogen NHCOCH3 

Particular compounds are those in which one of R 1 T? 2 p3 . ,,4 . 
■he remaining of R ! , R>, R>, ^ R < „ . R , R , and R ,s - N(CH 3) 2 and 

and R 4 A ""^T 8r ° UP ° f ^ COmP ° mdS « »- i» -Won one of R- R> R 3 

and R » methy, a„ d me remaining of R , r2 r3 ^ R) ^ 

Particular compounds are those in which one of R 1 R* rJ „j»4. „ 
remaining of ^ R^ and R« are hydrogen. » R > R • and R is fluoro and the 

other isTr'" COmPOUn<IS " ta ^ ^ ° f RJ »* *• todependenuy of the 

Particular compounds are those in which T? 5 .* . ~ e 

polycyOoaKoxy, and benzocycioaKoxy " " 

Particular compounds are those in which R> is methoxy and R 6 is emoxy 
P ~ ^compounds are those in which R 7 is hydroxy, methyl, emyl phenyl 
benzyl, or NR ! R» fa which each of R ! ' and R» ' „v. ■ a , "WPMW 
t , K ™ aR taken independently ofthe other is 

hydrogen or methyl. weotneris 

methyJ taken mdependently of the other is hydrogen or 

Particular compounds are those in which R 7 is methyl. 

Particular compounds are those in which R 7 ic muS't^' • 
tat- • a sNR R in which each of R 8 and R 9 ' 

taken mdependently of the other is hydrogen or methyl. R 

Additional selective cytokine inhibitory drugs include the enantiomericallv oure 
compounds disclosed in U.S. patent application no 10/392 iQ.fi, T^^^ 
i^^o*,- , no ' *W3a2,l 95 filed on March 19 200V 

March 20, 2003, U.S. provtstoual paten, application nos. 60/438,450 and 60/438 448 to G 
Muller « at., bom of which were filed on January 7 2003- and IT , 6W438 ' 448 ,0 

application no. 60/452,460 to G Muller « „ fi^, x, T P ' OV,SIOnal 

u. Muller a „/. filed on March 5, 2003, all of which are 
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incorporated herein by reference. Preferred compounds include an enantiomer of 2-[l-(3 
ethoxy-4-memoxyphenyl)^ 

an enantiomer of 3-(3,4-ckmemoxy-phenyl)-3-(l-oxo-l,3^^ 
propicnainide. 

5 Preferred selective cytokine inhibitory drugs used in the invention are 3-(3 4- 

dimemoxy-phenyl)-3-(l-oxo-l,3-dmydro-isomdol-2-yl)-propionannd^ and 
cyclopropanecarboxylic acid {2-[l-(3-ethoxy-4-methoxy-phenyD.2-methanesulfonyl- 
emyl]-3-oxo-2,3-dihydro-l tf-isoindol-4-yl } -amide, which are available from Celgene 
Corp., Warren, NJ. S^^-Dimemoxy-pheny^-S-Cl-oxo-l^-dmydro-isoindol^-yl)- 
10 propionamide has the following chemical structure: 



20 




Other specific selective cytokine inhibitory drugs include, but are not limited to the 
cycloalkyl amides and cycloaikyl nitriles of U.S. patent nos. 5,728,844, 5 728 845 
5,968,945, 6,180,644 and 6,518,281, each of which is incorporated herein by reference. 
Representative compounds are of formula: 




15 ^ N -CH-(C n H 2n ) Y 

" R 6 

wherein: 

one of R> and R 2 is R 3 -X- and the other is hydrogen, nitro, cyano, trifluoromethyl 
carbo(lower)alkoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, lower alkyl 
lower alkoxy, halo, or R 3 -X-; 

R 3 is monocycloalkyl, bicycloalkyl, benzocycloalkyl of up to 18 carbon atoms; 
X is a carbon-carbon bond, -CH 2 -, or -O-; 

R 5 is (i) o-phenylene, unsubstituted or substituted with 1 to 3 substituents each 
selected independently from nitro, cyano, halo, trifluoromethyl, carbo(lower)alkoxy acetyl 
or carbamoyl, unsubstituted or substituted with lower alkyl, acetoxy, carboxy, hydroxy 
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am.no .lower alkylamino, lower acy,amino, or lower aKoxy; (ii) a vicinally divaien, residue 
of pyndrne, p^lioine, imidazo , e _ Mphthalene) or wtereta ^ ^ 

7' V,Cmal ^ «**- at ° mS; 2 divaien, cycloalky, or cyc.oalkenyl of 4-10 

carbon atoms, unsubstiuned or aubstihned wift ,,„ 3 subso«uen«s each selected 
utdependently from the group consisting of nitro, cyano, halo, tnfluoromethyl 
caAoOowe^aJkoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, lower 
a lky ammo lower afcyl, , OW er afcoxy, or phenyl; (iv) vinylene di-substitined whh lower 
alky.; or v) e«hylene, unsubstihned or monosubsuhned or disubstinned wfth lower alkyl- 

R 6 is-CO-,-CH 2 -,or-CH 3 CO-; 
» Y is -COZ, -C sN, -OR 8 , lower alkyl, or aryl; 

Z is -NH:, -OH, -NHR, -R», or . 0R a 

R 8 is hydrogen or lower alkyl; 

R 9 is lower alkyl or benzyl; and, 

n has a value of 0, 1, 2, or 3. Other representative compounds are of formula: 



wherein: 

Y is -C -N or CCKCHaVCHj; 
m is 0, 1, 2, or 3; 

R S is (i) o-phenylene, nnsubstituted or aubstituted with 1 to 3 aubsttaenta each 
se.ec.ed mdependently from nitro, cyano, trifluoromemy,, carbelhoxy, carbometttoxy 
carbopropoxy, acetyl, carbamoyl, carbamoyl substituted with and alkyl of 1 to 3 carton 
atoms, acetoxy, carboxy, hydmxy, amino, amino substituted with an aiky, of , to 3 carton 
.O4carbona«oma,alkoxyof , to 4 carbon atoma, or halo; (ii) me divaien, 
matdue of pyndme, pyridine, imidizole, naphthalene, or thiophene, wherein tire divaien, 
bonds are on vicinal ring carbon aloma; (in) a divaien, cyc.oalkyl of 4-10 carbon atoma, 
unaubannued or substituted wittr one or more snbstnuents each aeleced independentiy of 
the other from me group conaisting of nitro, cyano, trifluoromethyl, carbemoxy 
cartomethoxy, carbopropoxy, acety,, carbamoyl, aoCoxy, carboxy, hydroxy, amino 

TTTT' ** ot 1 ,0 10 carbon a,oms - onto10 ox 

halo; (rv) dt-aubsututen vinylene, substituted with ni«ro, cyano, trifluoromethy,, carbe«Ly 
carbomemoxy, carbopropoxy, acetyl, carbamoyl, carbamoyl subatitu.ed with and alkyl of l' 
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to 3 carbon atoms, acetoxy, carboxy, hydroxy, amino, amino substituted with an alkyl of ! 
0 3 carbon atoms, alky, of 1 ,o 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or halo- or 
(v) ethylene, unsubstituted or substituted with 1 ,„ 2 subsntuents each selected 
tndependently from nitro, cyano, trifluoromethyl, carbethoxy, carbomemoxy, carbopropoxy 
5 ^^oy.,caAa^y,substi m ^w i m mdallvlonto3cffl ^ atoms * 
carboxy hydroxy, ammo, amino, substituted with an alky, of 1 to 3 carbon atoms, alkyl 'of , 
to 4 carbon atoms, alkoxy of 1 to 4 carbon atoms, or halo; 
R 6 is -CO-, -CH2-, -CH2CO-, or -SO2-; 
*' is (i) straight or bribed alkyl of, t0 12 carboD atoms . 
10 alkyl of to 12 carbon atoms; (iii) pyrfdyl; (iv) phenyl substituted with one or more 

subsftuents each selected independent* of the other from nitio, cyano, trifluoromethyl 
carbethoxy, carhomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy 
anuno, straight, branched, cyclic, or bicyclic alkyl of 1 ,0 10 carbon atoms, sfraigh. ' 
branched, cyclic, or bicyclic alkoxy of , to 1 0 carbon atoms, CH 2 R where R is a cyclic or 
15 btcychc alky, of 1 ,0 ,0 carbon atoms, or halo; (v) benzyl substituted with one to three 
substituents each selected independently from me group consisting of nfe,, cyano 
mfluoromethyl, carbemoxy, carbomethoxy, carbopropoxy, acety., carbamov!, acemxy 
carboxy, hydroxy, amino, alky, of , ,0 4 carbon atoms, aKoxy of 1 to ,0 carbon atoms', or 
halo; (vi) naphthyl; or (vii) benzyloxy; and 
20 n has a value of 0, 1,2, or 3. 

Other specific selective cytokine inhibitory drugs include, but are not limited ,0 the 
aryl amtdes (for example, an embodiment being N. b en2oyl-3-amino-3-<3- 4- 
d^oxyph^-propanantide) of U.S. paten, no, 5,801,195, 5,736,570,' 6,046,221 and 

^.Weachofwhichisinco^oratedhereinbyreference. Representee compounds 
<£> j are 01 formula: 



O Ar 
H 

wherein: 

Ar is (i) slight, branched, or cycUc, unsubstitutcd alkyl of 1 ,0 12 carbon atoms- 
(n) stratght, branched, or cydic, substituted alky, of , to 12 carbon , 
Pheny substituted with one or more substituents each se.ected independently of tire other 
from me group consisting of nitro, cyano, trifluoromethyl, carbethoxy, carbomemoxy 
carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, substitirted ami, 
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aKyi 1 of . to .0 carbon atoms, alkoxy of 1 to 10 carbon atoms, or halo; (v) heterocycle- or 

! ba ! ' Cyan °' triflU ° r0meth Xl ^oP-POxy, acorv. 

—yr, acetoxy, carboxy, hydroxy, amino, aUcy, of 1 to 10 carbon atoms, alkoxy of i to 
10 carbon atoms, or halo; ' 

alkoxy o R H to^T *^ ^ a " BW * °' ™ — " 
aikoxyof 1 to lOcaAon atoms, be^yloxy, or NHR' where R' is H or alkyl of 1 to 10 
carbon atoms; and 

Yisi ) a Ph«ylorhe,ercK ; yclicrmg,m K ubsatutedorsubs.imtedoneormore 
subsotoents each selected independently one from the other from nitro cyano 

ttfluoromeutyl, carbethoxy, carbomethoxy, carbopropoxy, acety., carbamoyjacetoxy 
-boxy h^oxy, amino, aKy, of 1 to 10 carbon atoms, aficoxy of 1 to 10 carbon atoms or 
halo or n) naphthy.. Specific examples of toe compounds am of formula- 



Ar 



Y-C-NH-CH-CH 2 -C 2 



15 wherein: 



toe to T 3 't diSUbSti * Uttd PheD) " Wtee «* — «. -lectod independently of 
the other from the group consisting ofni.ro, cyano, trifluoromethyl, carbethoxy 
caxbometooxy, carbopropoxy, acety., carbamoyl acetoxy, carboxy, hydroxy, amino, aKy, 
of 1 to 10 carbon atoms, alkoxy of 1 to 10 carbon atoms, and halo- 

Z is alkoxy of 1 to 10 carbon atoms, benxyloxy, amino, or afitylamino of 1 ,o ,0 
carbon atoms; and 

Y is (i) a pheny., unsubs.ito.ed or substituted wi«h one or more substitoents each 
selected, tndependently one from toe odrer, from fire group consisting of nifro, cyano 
tnfiuorometoy, carbethoxy, carbometooxy, carbopropoxy, acetyl, carbamoyl acetoxy 
ca*oxy, hydroxy, amino, alky. of. to .0 carbon atoms, aKoxy of 1 to .Ocarbon atoms 
andhalo,or(ii)naphthyl. n atoms, 

Otoer specific selective cytokine inhibitory drugs include, bu. are no, Hmitod to fire 
un.de/am.de ethers and alcohofc (for example, ^^-Hr,^^^ 
propan-l-ol) disc.osed in U.S. patent no. 5,703,098, which is incorporated hemmly 
reference. Representative compounds have the formula: 
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A 

R 3 /N-CH-tCHzJn-O-R 2 
R 4 R 1 

wherein: 

R 1 is (i) straight, branched, or cyclic, unsubstituted alkyl of 1 to 12 carbon atoms- 
(a) straight, branched, or cyclic, substituted alkyl of 1 to 12 carbon atoms; (iii) phenyl- or 
5 (iv) phenyl substituted with one or more substituents each selected independently of the 
other from the group consisting of nitro, cyano, trifluoromethyl, carbethoxy, carbomethoxy 
carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, acylamino 
alkylamino, di(alkyl) amino, alkyl of 1 to 10 carbon atoms, cycloalkyl of 3 to 10 carbon 
atoms, bicycloalkyl of 5 to 12 carbon atoms, alkoxy of 1 to 10 carbon atoms, cycloalkoxy of 
10 3 to 10 carbon atoms, bicycloalkoxy of 5 to 12 carbon atoms, and halo; 

R 2 is hydrogen, alkyl of 1 to 8 carbon atoms, benzyl pyridylmemyl, or 
alkoxymethyl; 

R 3 is (i) ethylene, (ii) vinylene, (iii) a branched alkylene of 3 to 10 carbon atoms (iv) 
a branched alkenylene of 3 to 10 carbon atoms, (v) cycloalkyiene of 4 to 9 carbon atoms 
1 5 unsubstituted or substituted with one or more substituents each selected independently from 
the group consisting of nitro, cyano, trifluoromethyl, carbethoxy, carbomethoxy 
carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, amino substituted with 
alkyl of 1 to 6 carbon atoms, amino substituted with acyl of 1 to 6 carbon atoms, alkyl of 1 
to 10 carbon atoms, alkoxy of 1 to 12 carbon atoms, and halo, (vi) cycloalkenylene of 4 to 9 
20 carbon atoms unsubstituted or substituted with one or more substituents each selected 
independently from the group consisting of nitro, cyano, trifluoromethyl, carbethoxy 
carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, annno/amino 
subsututed with alkyl of 1 to 6 carbon atoms, amino substituted with acyl of 1 to 6 carbon 
atoms, alkyl of 1 to 10 carbon atoms, alkoxy of 1 to 12 carbon atoms, and halo (vii) o- 
25 phenylene unsubstituted or substituted with one or more substituents each selected 
independently from the group consisting of nitro, cyano, trifluoromethyl, carbethoxy 
carbomethoxy, carbopropoxy, acetyl, carbamoyl, acetoxy, carboxy, hydroxy, amino, 'amino 
substituted with alkyl of 1 to 6 carbon atoms, amino substituted with acyl of 1 to 6 carbon 
atoms, alkyl of 1 to 10 carbon atoms, alkoxy of 1 to 12 carbon atoms, and halo (viii) 
30 naphthyl,or(ix)pyridyl; 

R 4 is -CX-, -CH 2 - or -CH 2 CX-; 
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X is O or S; and 
nisO, 1,2, or 3. 

Other specific selective cytokine inhibitory drugs u f . . . . 

. . - & vat cue mn unmeet to thp 

succminndes and maleimides (for example methyl 3-(3' 4' 5V oetrahvH ^ v „ 
; , v , a» * u 1 ' ' -petrahydrophthahmdo)-3- 

(3 4 -d^oxypben^pio^) disced in u. S . patenta0 . J<6JJ ^ 

u,corpora,edhere.nbyreference. Repress compounds are of formula; 

A 2 R 5 

wherein: 

R 1 is -CH 2 ., -CHjCO-, or -CO-; 

,0 „ 7' R3tekeD t08efher ™ ® ^'^ «*— - with aUryl of 1- 

.0 carbon atoms or phenyl. ^ substitute(J ^ ^ $ ^ " 

en* or <W a d.va,en. cydoaU,, of 5-10 carbou atoms, unsub s . tated or substitute, ^ 

ofm.ro, cyano, •nfluo.ome.hy,, carbemoxy, carbomethoxy, carbopropoxy, ac J, 
carbamoyl unsubsdtuted or subsntuteu with alky! of 1-3 carbon a toms , alxy clrboxy 
hydroxy, amino, substituted amino, alkylofl to 10 carbon-, ,„ 
atoms, norboroyt.pbeny! or ba>o ; f ' '° 10 ^ — ^of, ,o 10 carbon 

cv , Z Strai8ht M bran ° hed — - W 'o 8 carbon atoms, (ii) 

cycioaUcy, or btcycloaKy, of 5-10 carbon atoms, unsubstituted or substituted wi* one or 

"ri; :T ethy1, carbethoxy - — * — yl , 

«-«y , carooxy, bydroxy, amino, subsumed amino, branched, straight or eyebe alty, of 
to 10 carbon atoms, alkoxv of 1 to 1ft i-ari,™ „. 

with one n r v ' P CTyl OT ha '°' (fii ' P hen y' substituted 

wtth one or more subsbtuents eacb se.ected independenUy of me otber from the group 

' ^ triflUOr0methyI - Carb ^- — — * curbopropZ 
*=«yl, carbamoy,, acetoxy, carboxy, bydroxy, atnino, subsbtuted amino, aj, of , to !0 

-bon atoms, alxoxy of , ,o 10 carbon atoms, cycloabry, or bicyc.oa.Ky, 7 3 to 0 c2 n 

atoms, cycioa-coxyorbicycloa^xy of 3 to 10 carbon atoms, pbenyloLo «v n^T 

mdependenuy of me Cher from the group conaistin E ofni.ro, cyano, MAuoronJhT 
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carbeftoxy, carbotnethoxy, cartopropoxy, acety,, cartautoy, acetoxy, cartoxy, hydroxy 
annuo substitirted annuo, afity, of, * 10 carton atotns, aKoxy of 1 to ,0 carton aton^' 
phenyl or halo; and, 

R 5 is -COX, -CN, -CH 2 COX s alkyl of 1 to 5 carbon atoms, aryl, 
> -CH2OR, -CH 2 aryl, or -CH 2 OH, 

where X is NH 2 , OH, NHR, or OR 6 , 
where R is lower alkyl; and 
where R 6 is alkyl or benzyl. 

Other specific sdective cytokine inhibitory drugs taciude, bn. are no, Untited to 
substihrted rnfides (for exanap.e, 2-ph«hah m ido-3-(3-,4.d im e«hox ) pheny,) propane) ' 
dtsdosed nr U.S. patent no. 6,429,22., which is incorporate* herein by reference 
Representative compounds have the formula: 

O 

X 

R 3 N-CH-R 2 

V A, 

wherein: 

R'is(i)s tai gh,branche<i,orcyclicalkylof 1 «ol2carbona,oms,(ii)pheny 1 or 
Pbeny, substituted with one or tnore substiW each seiected indeed*** officer 

fan tn.ro, cyano, trifluorotneuryl, cartethoxy, carbotnethoxy, carbop^oxy, ac*y, 

1171 T ^ ^ « -M «" *» .0 carbon 

2 ^ ° f 1 ,0 10 ^ — ^ °' <*> or benzy, substituted with one or 

more substituents each sdected independent* of the other frt m nitio, cyano 
tnfluorotnethy,, cartethoxy, carbotnethoxy, carbopropoxy, acetyl, carbamoyl acetoxy 
cartoxy hydroxy anfino, afcyl of 1 to 10 carbon atonts, aflcoxy of , to ,0 carton atouL, or 
bafc ,or (lv -Y-PbwhereYisa « branched, or eyefic aficy, of . to 12 carton a,o m s 
and Ph ts phenyl orphenyl substituted with one or tnore substituents each selected 
nrfependentiy of the other front nitro, cyano, trifiuotntnethy, carteUtoxy, carbotnethoxy, 

2T Xy ' T- Carban, ° y '- ^ «*"> of , to , 0 cln 

atoms, alkoxy of 1 to 10 carbon atoms, or halo; 

R is -H, a branched or unbranched alkvi n f i ♦« m , 
, ^ tt rancneo aiicyl of 1 to 10 carbon atoms, phenyl, pyrfdyl 

heterocycle, -CH 2 -aryl, or -CH 2 -heterocycle; 
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Il^tTT a branched ^ ° f 3 to 1 ° 

* carbethoxy, carbomefcoxy, JSStS^C T 
-boxy, hydroxy, ^ ' Carbam ° yI - «"^. 

carbon atoms, or halo> or ^ „ ■ alkyl of 1 to 4 carbon atoms, alkoxy of 1 to 4 

carbomethoxy, carbopropoxy ^ """"""^ carbemoxy, 

amino, aiky, of * Z, n ^CTtoT T ^ ^ 
R 4 is-CX,or-CH 2 -; W, ^ OXyI,o4c ^°«°nis,orhalo ; and, 



15 XisOorS. 



Other specific selective cytokine inhibitory drugs inchd, t, , 
substituted l,3,4-oxadia Z o.es(forexa M p,e 2 f, ™ b " ^ "°« ""med to, 

WS, which is incorporated herl by re^ ^ T " ^ ~ 
fonnula: Terence. Representative compounds are of 




wherein: 

•he carbon atom designated" consutu.es a center of chirahty 

15 C -0. CH 2 , SOa or CH 2 00; 
X is hydrogen, or alkyl of 1 ,„ 4 carbon atoms- 
«chofR>,^, R 3 >mdR . fa dependents of th'enrt,. ■ u 

W — "«* - — Tarhon at I ^ U ^ 
cyano, hydroxy, -CH.NRV, -(CH^NRV, or -NRV or ^ ^ 
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hydroxybenzinuda.o.e; ' "^.^0x0!= „ r 2- 

in which X' is -O-, -S-, or -NH- CH-NCH-CH-, or -CH J CH 2 X'CH J CH 2 . 

wherein R 11 and R 12 , independently of each other . fc „ 
carbon atoms, phenyl, or benzyl; and ' ^ * 1 to 8 

Specific examples of the compounds are of formula: 



25 




wherein: 



the carbon atom designated' constitutes a center of chiralit^ 

YisC=0,CH 2 ,S0 2 orCH 2 C=0; 

X is hydrogen, or alkyl of 1 to 4 carbon atoms; 
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»^»^ , .R 2 .R ! .a,dR',i„ dependentlyoftheothere _ is 
Wh™* ^ ^ of , to 8 cartx)n Lbo" itr 

cyano, hydroxy, -CH : NRV, -(CH^NRV, or -NRVor 
» depicted ^ ^ R ' R ' R - ^ R4 ° n -*» *— with the 

nyd rog r::;:^ 

.L *^ r ^ ~» of up ro 6 carbon 

-W-W.-pSr ■ md ~>'^-o t he r ,arehy <ll o gOT> 

CHrCHi- ui which X' is -O-, -S-, or 

Other specific selective cytokine inhibitory drugs include but ,r • , 
cyano and carboxy derivatives of substituted styrles (L^xample 3 His^T ^ 

conrpoundsareoffornrl T ""^^^'^ 



R 1 -X 

wherein: 




R 3 S Y 
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one to 10 K " )_ " Wi ' Ch ° ^ ' Va,M ° f °" 2 ' ° r 3 - *> d *' * ^> of 

one ,o 10 earbon atoms, monoeye.oatty, „f up t0 10 calbon atoms> 

carbon atoms, or benzocycue aiky, of up to 10 earbon atoms, or 

UDto , 0 (b * iS " CH=andR ' iSalkylid — f "P'° "-carbon atoms, monoeyeloafcyhdene of 
* to 10 earbon atoms, or bicydoalkylidene of up ,o 10 earbon atoms; 

R .s hydrogen, nitro, eyano, trifluoromethyl, earbethoxy, earbomethoxy 
carbopropoxy, aeety,, earbamoy., aeetoxy, earboxy, hydroxy, amino, !ower afcy,, tower 
alkyhdenemethyl, lower alkoxy, or halo; 

^ R'MOphenyLnnsnbstimtedorsnbsnmtodwiml or more substituents eaeh 
sheeted mdependenfy from ntoo, eyano, halo, trifluoromethy,, earbethoxy, earbomethoxy 
^opropoxy, aeety,, earbamoy!, earbamoy, substituted with a*y, of Ho 3 earbon atoms 

^ * .o .0 earbon atoms, eyeloafcy, of up to ,0 earbon atoms, aKoxy of up to ,0 
c^on atoms, eyetoaKoxy of up to 10 earbon atoms, afcyhdenemethy, of up to 10 earbon 
atoms, eyeloahtyhdenemethy, of up to 10 earbon atoms, phony,, or mednyJedioxyT 
pyndme^snbantotod pyridine, pyridine, imidi.o.e, naphthatone, or thiophene; (in 
eye oaM of 4-.0 carbon atoms, unsubsnmted or substituted with 1 or ml su titL 

earbethoxy, earbomethoxy, earbopropoxy, aeety,, earbamoy,, aeetoxy, earboxy hydroxy 

Y is -COZ, -C S N, or lower alkyl of 1 to 5 carbon atoms- 
benzyl ^ "T' *' " ^ *' * ***** « ^« - * ^ or 
benzyl. Speofic examples of the compounds are of formula: 




wherein: 
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hydrogen, nitro, cyano, trifluoromethyl, ^ 

.rif.uo_e.Hy,, ea r oe,no X y, carb m!!*^ ^ CyaD °- ^ 

ac*.** carboxy, hydroxy, ^ ~ J ^ — "* 

1 to 10 carbon atoms, or phenyl; ^ ^ °« * 10 carbon atoms, alkoxy of 

Y is -COZ, -C -N, or lower alkyi of 1 to 5 carbon atoms- 
Z is -OH, -NR«R 6 ,-R 7 ,or . OR 7. 9 ,.. 
benzyl. °r OR ,R is hydrogen or lower alkyi; and R 7 alkyl or 

Parncnlarlyprefened nitriles are compounds of me formula; 

a 




R 1 x 




C=CH-C=N 
R 3 



CHCH 2 -C=N 



wherein: 



(a)Xis-O-or-(C n H 2n )-inwhichnhasavalueof0 1 o ■> JT >i 
to 10 carbon atoms, monocycloafcyl of up to 10 ca^n at 7 " ° f UP 

-onato^oro^eHc^ 

m on ^ > ^ S ; CH= ' andRliSalkylidene0fUpto "carbonatomsor 
monocycloalkyhdene of up to 10 carbon atoms; 
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R ! i. hydrogen, nito, cyano, trifluoromethyl, cartethoxy, carbometnoxy 

nriT —* — — - 

RJis (0Pto yl „ rna ph tt yl,u„ s<lbstitutedorsubstitutedw . th fc 
each select .ndependenUy fionr mtro , cyan0 , halo , , 

carton atoms, acetoxy, cartoxy, hydroxy, amino, annuo snbstituted ^ „ ^ f ' 
carton atotna, alxoxy or cyc.oafcoxy of, t0 10 carbon atoms; „ ' 
carbon atoms, or subsntuted ^ „ m ^ ^ » 
nrdependently from me rf ^ trifluoromethyl cwbethoxy 

ammo, alxy, of 1 ,o 1 0 carton atoms, afcoxy of 1 t o , 0 carbon L s , 
PM-cularly preferred nitrile is of fonnula: ."Pnenyl. 




Ofter specific selective cytokine inhibitory dntgs include, but are no, hunted to 

dtsubsmuted phenyl)alkyl group and in the 4- and/or 5-posrtion with „ „ 
group disclosed in WO 01/34606 ™h,v* • • ™trog=n-comaining 
Rem,, ,« I/34606 ' whlch,smco n)orated herein by reference. 

Representative compounds are of fonnula: 



o 



R4 jQCV CH -( C nH 2 n)~R 3 
R 5 



wherein: 

the carbon atom designated constitutes a center of chirality; 
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of 1 to 4 k ' MePCTdma ^ ° f ^ «± * W ofl ,o 4 carbon atoms, alkoxy 

1 to carbon atoms, cya„„, cycloaU!oxy of j „ „ ^ of 3 to 18 

carbon atoms, or cycloalkylmethoxy in which cycloalky, has fiotn 3 to , 8 carbon ^. 

5 select „T ^ ^ " " ^ ^ ^ ^ - * «• • *— *i " 

5 selected fiom=C=0,=CH 2 ,-SOa or =CH 2 C=0; 

n has a value of 1, 2, or 3; 

R ! is -SO.-Y, -COZ, -CN, orhydroxyalkyl of 1 to 6 carbon atoms in which 

Y is alkyl of 1 to 6 carbon atoms, phenyl, or benzyl- 

Zis -NR 6 "r 7 ", alkyl of 1 to 6 carbon atoms, phenyl, or benzyl; 

ohenv, h '" ^ ° f 1 CarbOD a,0m5 ' CyC ' 0aIkyl °» <° 18 -bon atoms- 

phenyl, benzyl, or aUcanoy, of 2 to 5 carbon atoms, each of which is nnsnbsntuted or 

-bsntu^wimhalo.ammo.oral^Uminoof , ,o 4 carbon atoms; and 
R tshydrogen or alkyl ofl to 4 carbon atoms; 

X and «? (i) when taken Renter, are -NH-ChI-R'-, -NH-CO-R*- or -N=CH-R 8 - in 
whtch is .CH 2 -, -O-, -NH-, -CH=CH, -CH=N-, or -N«CH- or 

other ofR« ^ " ^ °" °' *' ^ «* " **— - «* 

other of R and R ,s mndazolyt, pyrrolyl; oxadiazolyl, triazolyl, or 

R 7 

in which z is 0 or 1; 

cycloal^'or T " "* ° f ' * 4 °°*°" 

eye. aM of 3 to ,8 carbon atoms, alkanoyl of2 to 5 ebon atoms, or cycloalkanoy, of 2 

mol 2 ' ° f ^ " °< — — * Mo, amino 

mono^lammo M dialkylamino in which each tdkyl ^oup contains 1 to 4 carc^ atoms- 
Ph^ benzy,; benzoyl; alkoxycarbony, of 2 to 5 carbon atoms; at.oxynlky.carbony! Tf 2 
* 5 c^n atoms; N-morpholinocarbonyl; carbamoyl; N-snbstihtted c^oy. in JLI 
^bsnnten, ,s alky, of 1 to 4 carbon atom, cyCoalkyl of 3 to 1 8 carbon atoL 2 
alltanoy, of 2 to 5 carbon atoms, each of which is onsnbstituted or snb^ted 2 Zo 
annno. monoalky,amino or dialkylamino in which each arkyl sroup conlains ^ 4 
atoms; phenyl; benzyl; or methylsulfonyl; and 'to 4 carbon 

of 2 to 5 R carbo yd T Sen ' T ^ - afcoxyalky.carbonyl 

to 5 carbon atom, Preferably, z U no, 0 when (t) R 3 is . S02 . Y , . coz , or ^ ^ 
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N CH-, or afcyhdene of 1 or 2 carbon ato.es substituted by amino, alanine, or 
d^no a wbich each ^ ^ ^ from i to 4 ^ atoms 



/N— (CzH^) 

R 7 



in which each of R« R 7 ^ , „ „ defined ^ ^ ^ ^ ^ r4 ^ ^ ^ 



R^ 

/N— (Cz'H^')— 

R 7 



in which z* is 0 or 1; 

R 6 'has the same meaning as, but is selected independently of R 6 - 
R has the same meaning as, but is selected independently of R 7 ' 
Spedfic-examples of the compounds are of formula: 





/N -CH-(C n H 2n )-R3 



15 



10 



wherein: 



each of R l and R 2 , independently of the other is alkvl of 1 to 4 k 
nf1 . . , A > 125 dAK y A oi 1 to 4 carbon atoms alkoxv 

Z is -NR* n R 7 ", ^ of , to 6 carbon a(oms> phenyi< m bm2yi; 
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10 



1Shydro S enora lkyloflto4carbonatoms; 
n has a value of 1, 2, or 3; 

® R W when taken together, are -NH-CH 2 -R 8 -, -NH-CO-R 8 - or -N=CH R 8 in 
wh,c -HMs-CH,,.0-,- N H,-CH^H,^N-,o r -N^,or 
(«) when taken independently of each other, 
(1) one of R 4 and R 5 is hydrogen and the other of R 4 and T? 5 • .„ 
oxadiazolyl, triazolyl, or R M """^W. Prolyl; 



/N-(C 2 H 22 ) — 

R 7 



to 6 carbon atoms each of which is « «anoy! of 2 

* 5 carbon atoma; N-^hoiinoe^ol;?^: T ^^'^ -2 
» -~^of lto4 ^ M ^^^-~--^whioh 
alkanovl of 2 to s mA ywoaucyi ot 3 to 18 carbon atoms, or 

-ma; pheny,; ben2yl; M methylsulfony , m m 7 Ch ^ - ' «0 4 carbon 

R 6 and R' taken together are -CH=CH-CH=fH r-a-™, 
1 or 2 carbon atoms substituted by amino alkv, N " CH '- ° r «* 

Sroup haa from : to 4 carbon atorLT' ' " " " U * "* ^' 

(2)oneofR 4 andR 5 i s 
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R 7 



/ 



N-(C 2 H 2Z )— 



in which each of R 6 , R\ and z is as defined above; and the other of R 4 and R 5 is 



R 7 



^N-tCzHzz')— 



in which z' is 0 or 1; 

R«'has the same meaning as, but is selected independently of, R 6 ; 
R r has the same meaning as, but is selected independently of, and the carbon 
atom designated constitutes a center of chirality. Specific compounds are of formula: 




and theenantiomers thereof. Still other specific selective cytoldne inhibitory drugs 

10 mclude, but are not limited to, imido and amido substimted acymydroxamic acids (for 

example, (3 (l,3-dioxoisomdolme-2^ 

propanoate disclosed in WO 01/4570? .„ • 

in ui/45702, which is incorporated herein by reference 

Representative compounds are of formula: 




15 



wherein: 



the carbon atom designated * constitutes a center of chirality, 
R is hydrogen or -(C=0)-R 12 
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chrVch,^nr*ro y y,or 



CHR'cCHz^NR'R' 

5 



atoms, phenyl, benzyl, pyridyl methvl nvWH , • Carbon 
1, or 2; P> ^ y ' UmdaZ ° yl ° r ^dazolylxnethjy!, and n = 0, 

R 5 is C=0, CH 2 , CH 2 -CO-, or S0 2 . 

j oaixy tot up 10 18 carbon atoms, tricycloalkoxv of imt„.« 
carbon atoms, 1-indanyloxy, 2-indanyloxy O C ,v,i tv ■•/ """"^"P to 18 
alkylidenemethy,; ^^loaJkybdenemethyl, or C 3 -C 10 - 

each of R 8 , R 9 , R 1 " ^ R il_ independently of the others, is 

diaiky^or ^^^^ 

(iv) hydrogen if R 10 and R 11 talf«i 

benzimidazote benzodioxole h t '"S^* 316 bMZ °. ^oli»e, quinoxaline, 
diaiky,, or ' 2 -"«— ntemyiene^oxy, diaikoxy, or 

(v) hydrogen if R» and R'» taken together are benzo 

chemistry techniques. Sta0dard SyMhe,ic 



As used herein and unless otherwise indicated the t™ ,, 
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whtch the term refers. Acceptable non . tox . c ^ ^ saj(s 

hydrochlonc acid, hydrobrotnic acid, phosphoric acid, rtfafc ^ ™* ' . . . 

acd. accrue acd, S aHcyHc acid, phthaUc acid, etnbohc acid, enanthic acid, and the ,^ 
Cotnponnds that are acidic in nattne arc capabie of fonnhrg salts ^ various 

adHit. n C COm P ounds ■» ^ose that fonn non-toxic base 

^"^^^^^crwisemdica.ad.fte.cnn^dn.g-.neansa 
15 denvattve of a compound that can hydrolvze o*idi„ „ «. 

t- — c^: - ^r ssr* - 

btohydro moietles ^ „ biohydrolyzaWe b ^ > 

*^>*J£5 ^^^•^"^^-tho^dcaonhodin , 
- 5th cd IT "2-178. 949-9S2 (Manfred E . Wolff 

"biohvd . k ^^'^^"amatc-biohydrolyzablc carbonate" 

2 b ° h » I «^"^^ohyd ro .yzab 1 e plMS p hate » mOTm ^ ^ 

carbonate, areide, orphosphate, reapecnve.y, of , cnrponT^ e^ „ doe 

~er;zx:rr e ^^ bu, - not ^- ::: ^ 

erac 5" ox >' aIk yl«ter S ( SU cha S acetoxyhnethyl,acetoxyethyl 
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(such as pmhahdy, and thioptohaudy, esters), lower aKoxyacy.oxyaJky. esters (such as 
me*oxyc*bony,oxymemy,, emoxycarbonv.oxye.hy, and isopropoxycarbonyloxyedry, 
esters), alxoxyafcy, esters, choline esters, and acytaninoafcyl esters (sueh as 
aceunridontefty, esters), Exanrp.es ofbiohydrolyzaMe atnides inchide, bn.ar.no, Hnrited 
5 to, lower alkyl atnides, *amino acid amides, .Jkoxyacy! amides, and 

aMammoaUcyfcarbony, amides. Exampies of biohydro.yzaWe carbamates ineiude, bn, are 
no Wed t0 , Iower aIkyIamines _ mbsl . mci ttMmimt 

hydroxyaixyiamines, beterocyeiie and heteroaromadc amines, and poiyemer' amines 

.0 can exisr 0 " ^ ** ~* « « «™ «n,em, and 

^asracem.cmixm.esofepantiomersormixmresofdiastereomem. Tnismv^ion 
ZITm tt,e 7° f — — f — bcomponnds , as W eU as me use o f 
~ or .bose form, For exampie, mixtures comprising eoua, or uncua. amounts of 
me enanhomers of se.ecuve cytokine inhibitory drugs may be used in methods and 

15 ZTT/*""™*"- ^"-"W-m— — • ofmespecifie 
compounds drsclosed herein may be used subsmnHaUy nee of its omet eJtiomer 

As used herein and unless otherwise indicated, me term "stereomerically pure" 
^ a imposition ma, comprises one stereoisomer of a compound and is snbiuany 
^° f »^««— of ma, compound. For example, a s,ereomerica. Iy puie 
imposihon -~ Having one chira, corner win be subshmdaUy free of me 

ri~°r 0ftheCOmPOlmA — posioonofacompound 
havmg two chnal centers wUl be subs,annal,y free of other diastereomers of me compound 
A^ptca, srereomericaUy pure compound comprises greater man abon, 80% by we" 

ones,ere < „so ffi e r ofmecompound M1 d,essmanabou, 2 0./„byweigh,„fomJ 
«ereorsomers of me compound, more preferably greater man abou, 90% by weigh, of one 

* — merof me compound and .ess man abou, .0%by weigh, of me oL sTers 
of me compound, even more preferab.y greater man abou, 95% by weigo, of one 

of me compound, and mos, preferably grea,er man abou, 97% by weigh, of on. 
stereoisomer of Ore compound and less man about 3% bv weirt, ... 
30 of toe compound. /-by weigh, of the other stereoisomers 

As use. herein and unless omerwise indicated, me term ••stereomerically enriched" 

luirr pre ^ 

abou, 80% by weigh, of one stereoisomer of a compound. 
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As used herein and unless otherwise indicated, the term "enanuomerically pure- 
means a stereomerically pure composition of a compound having one chira! center 
Sumlarly, me term "enantiomericaUy enriched" means a stereomerically enriched ' 
compostnon of a compound having one chiral center. 
5 It should he noted that if there is a discrepancy between a depicted structure and a 

-« gtven toa, stiuctere, me depicted stiucmre is to he aceorded more weigh,. In addition, 
^^^ofasti^orapo^^.^^^^ 

sample, bold or dashed lines, me stntcmre or portion of me stntcmre is to he interpreted as 
encompassing all stereoisomers of it. rpreieaas 

10 4 ' 2 ' SECOND A rriVE ACinvrrg 

Se.ec.ive cytokine inhibitory drugs can be combined with other pharmacologically 
active compounds (-second active agents', in memods and composition, of the invlon 
^. h heved ma, cenam combinations wo* synergistieauy in me treatment of particular 

,5 ^ I diSeaSCS " - COndi,i ° nS — — « ^.erized by, 

undesued angmgenesis. Selective cytokine inhibitory drugs can aUo work to alleviate 

advise effects associated with certain second active agents, and some second active Agents 

Oneormoresecond active ingredients or agen«s can be used in me methods and ' 
ompos.tions of me invention together wim a se.ective cytokine inhibitory drug. Second 
0 active agents can be huge molecules (e .g„ proteins) or ^ * ^ ^ 

morgamc, organometalUc, or organic molecules). 

Examples of large molecule active agents include, bn, are no, limited ,o 
hematopoietic growth factors, cytokines, and monoclonal and polyclonal antibodies. 
Typ^ large mo ecule active agents are biologica, mo.ecules, such as naturally occurring 
or^nctallymadeprotehis. rroteinstha, are particularly usefinin tins inventLJZ 

_ log.caUy active poietic cel,s in or in Wvo. Omers stimulate the division and 
dtfferenuation of commuted erythroid progenitors in cells in vitro or in vivo. Particular 

a^a, interferon^, mterferon alfa-nl, interferon taterferon betaJ a, md 

mterferon gamma-I b; GM-CF and GM-CSF; and EPO. 
Particular proteins that can be used in tile maLvl. 

. . 0<5U ™ ™ e memods and compositions of the 

invention include, bu, are not limited to: filgrastim wwi, • 

•o. nigrastim, which is sold m the United States under 
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the trade name Neupogen® (Amgen, Thousand Oaks, CA); sargramostim, which is sold in 
the United States under the trade name Leukine® (hnmunex, Seattle, WA); and 
recombinant EPO, which is sold in the United States under the trade name Epogen® 
(Amgen, Thousand Oaks, GA). 

Recombinant and mutated forms of GM-CSF can be prepared as described in U S 
patent nos. 5,391,485; 5,393,870; and 5,229,496; all of which are incorporated herein by 
reference. Recombinant and mutated forms of G-CSF can be prepared as described in U S 
patent nos. 4,810,643; 4,999,291; 5,528,823; and 5,580,755; all of which are incorporated 
herein by reference. 

This invention encompasses the use of native, naturally occurring, and recombinant 
proteins. The invention further encompasses mutants and derivatives {e.g., modified forms) 
of naturally occurring proteins that exhibit, in vivo, at least some of the pharmacological 
activity of the proteins upon which they are based. Examples of mutants include, but are 
not limited to, proteins that have one or more amino acid residues that differ from the 
corresponding residues in the naturally occurring forms of the proteins. Also encompassed 
by the term "mutants" are proteins' that lack carbohydrate moieties normally present in their 
naturally occurring forms (e.g., nonglycosylated forms). Examples of derivatives include 
but are not limited to, pegylated derivatives and fusion proteins, such as proteins formed by 
fusing IgGl or IgG3 to the protein or active portion of the protein of interest. See, e.g., 
Penichet, MX. and Morrison, S.L., J. Immunol. Methods 248:91-101 (2001). 

Antibodies that can be used in combination with compounds of the invention include 
monoclonal and polyclonal antibodies. Examples of antibodies include, but are not limited 
to, trastuzumab (HercepthA rituximab (Rituxan^,bevacizumab (Avastin™), pertuzumab 
(OmmtargTM), tositumomab (Bexxar®), edrecolomab (Panorex*), and G250. Compounds of 
the invention can also be combined with, or used in combination with, anti-TNF-a 
antibodies. 

Large molecule active agents maybe administered in the form of anti-cancer 
vaccines. For example, vaccines that secrete, or cause the secretion of, cytokines such as 
IL-2; G-CSF, and GM-CSF can be used in the methods, pharmaceutical compositions and 
kits of the invention. See, e.g., Emens, L.A., et al, Curr. Opinion Mol. Ther. 3(1)77-84 
(2001). V J ' 

In one embodiment of the invention, the large molecule active agent reduces 
eliminates, or prevents an adverse effect associated with the administration of a selective 
cytokine inhibitory drug. Depending on the particular selective cytokine inhibitory drug 
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and the disease or disorder begin treated, adverse effects can include, but are not limited to 
drowsmess and somnolence, dizziness and orthostatic hypotension, neutropenia, infections' 

that result from neutropenia, increased HTV-viral load. bradv^i. ^, 

Syndrome and toxic epidermal necrolysis, and seizes (.e.g., grand mal convulsions). A 
specific adverse effect is neutropenia. 

Second active agents that are small molecules can also be nsed to alleviate adverse 
effects associated with the administration of a se.ective cytokine inhibitory dmg. However 
hke some large mo.ecules, many are believed to be capable of providing a synergistic effec't 
when administered win, ( c .g„ before, after or simultaneously) a selective cytokine 
mhrbrtory drug. Examples of small molecule second active agents include, but are not 
himted to, anti-cancer agents, antibiotics, immunosuppressive agents, and steroids 

Examples of anticancer agents inc.ude, bu, are not limited to: acivicta; aclarubicin- 
acodazole hydrochloride; acronine; adozelesin; aldesleukin; altretamine; ambomycin- ' 
ametantrone acetate; amsacrine; anastrozole; antinamycin; asparaginase; asperlhv 
azac.ud.ne; azetepa; azotomycin; batimastat; benzodepa; bicalutamide; bisantrene 
hydrochloride; bisnafid. dimesylate; bizelesin; bleomycin sulfate; brequinar sodium- 
bropmmme; busulfan; cactinomycin; calusterone; caracenude; carbetimer; carbopUtir,- 
carmustine; carubicin hydrochloride; carzelesu, cedefingol; celecoxib (COX-2 inhibitor)- 
chlorambucil; cirdemycin; cisplatin; cladribine; crismUo. mesy,ate; cydophosphamide- ' 
cylarabme; dacarbazine; dactinomycin; daunorubicin hydrochloride; decitabine- 
dexormaplatin; dezaguanine; dezaguanine mesylate; diaziquone; docetaxel; doxorubicin- 
doxorubicin hydrochloride; drotoxifene; droloxifene citiate; dromostanolone propionate- 
duazomycin; edatiexate; eflornimine hydrochloride; elsamitrucin; enloplatin; enpromate- 
eptpropidine; epirubicin hydrochioride; erbulozole; esornbicin hydrochloride; estramustine- 
estramustine phosphate sodium; etanidazole; etoposide; etoposide phosphate; etoprine- ' 
fadrozole hydrochloride; fazarabine; fenretinide; floxuridine; fludarabine phosphate- ' 
fluorouracil; flurocitabine; fosquidone; fostiiecin sodium; gemcitabine; gemcitabine' 
hydrochloride; hydroxyurea; idarubicin hydrochloride; ifosfamide; ibnofosine; iproplatin 
mnotecan; irinotecan hydrochloride; lanreotide acetate; letrozole; .enprolide acetate- ' 
harozole hydrochioride; .ometrexol sodium; lomustine; losoxantrone hydrochloride- 
masoprocol; maytansine; mechlorettanune hydrochloride; megestiol acetote; melengestiol 
acetate; melphalan; menogaril; mercaptopurine; methotrexate; methotrexate sodium- 
metopnne; meturedepa; mitindomide; mitocarcin; mi.ocromin; mitogiltin; mitomalcto- 
nutomycm; mitosper; mitotane; mitoxantrone hydrochloride; mycophenolic acid- 
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nocodazole; nogalamycin; ormaplatm; oxiauran- paclitaxel- ne *„ 
pentantuatine; ^ ^ perfosfamid ;~ 

: — : « tesloIMtone: r^tssr ° ; 

t0 motphogenetic ^ten,,! „JT * """^ 

—ora; apoptoaia regulator; apurinic acid; m ^£^TT'. »" 
tacrine; atamea^e; atntnuatine; axinaata.it, ,. axinl^ T^*"*"" ' 

5 benzochlorina; benzoylstanroaporine- beta lactam H ■ « ^tagomsta; 
B; betu^e ^ bFGF inbibL bi^^ ^ ^ "^'^ 

carboxamlde-amino-Wazde; carix.xyamidottazoie; CaRea, M3- CARN 7or, 
dcnved inhibitor; oar2elesin; casem ^ 700; 

c~ ; cbl„ rI n S; cUo^uinoxaline mab J^ ^t.r n T Dme: C6CroPin Bi 
clontifcne analoguea; clotnnaazole; colbatnvcin A' coll 

combretaatato analogue- conaaenin- k ^ ; C ° mbret ^ A4 ; 

*vca, curactn A, cyclope„ tanthraquinones . cyc , oplatam; 



37 W2: 1477562.1 



10 



15 



20 



25 



30 



Vrntto o*** cytolytic fector; oytos ^ daclWmab; dehydrod . demBin 
Btdeslorebn; dexametbasone; dexifosfamide; dexrazoxane; dexverapamil; diazitjuone- 

dtdemrun B; didox; aethytaorspemune; dihvdro-5-^vHH™.. 

dtoxamycin; dipbenyl spiromustine; docetMel . 

doxorubicin; dnoloxifene; dronabinol; duocazmycin SA; ebaeien; Justine; edelfosine- 
edreco,omab; eflornitbine; Cemene; emitefirr; epirubicin; epristeride; estiamustine 
anamgue; estingen agonists; estrogen antagonists; etanidazde; etoposide pbospnate- 
exemestane; fadmzde; fazarabine; fenzetinide; filgrastim; finasteride; flavopirido,- ' 
fleze.ast.ne; fluastesone; fludarabine; fluorodaunonuucin bydzocbloride; forfenimex- 
fonneatane; fostriecta; fotemuatine; gadobnium texaphyrin; gaWum nifi-ate; galocitatoe- 
gantrebx; ge.atinase inbibitozs; gen.ci.bine; gintatbione inhibitors; nepsnlfil hereg^- 
hexametby.ene bisacetanride; byperiein; ibandtonio acid; idantbicin; Lfcne 

p!Tr 0ne; IT"* ( **" GlKV ^ M « ™stim«,an, 

x z fac,or - 1 u * ta! imerf - — «— »- ; 

ntterleuinns; tobenguane; iododoxorubicin; ipomeanol, 4-; iroplact; irsogladine- 
-bengal; isobotnobabcondrin B; itaaebon; jaspialdnofide; xahaiafide F; ,ame>.arin-N 

ldnamyCin; len.zo.e. 
leukenna mbtbtting fector; Oocyte ab,ha interferon; .enprolide^trogen.progesterone. 

peptide; bpopbrbc platinum compounds; bssoolinamide 7; .obapiatin; .ombricine- 
omtfzexol; .onidamine; .osoxantrone; ioxoribine; butoteoan; iutetium texapbyrm; 

m^iysm tnbtbt.ors; marrix m^Uoproteinase inbibirora; menogari,; merbarone; me I fin- 
m«n,onmase; metooiopramide; MIF inhibiti^ mifeprisrone; miltefosine; mirimostim- ' 
mrtoguazone; mi.o,ac,o 1; mitomycin anaiogues; mitonafide; mitotoxin fibroblast gro^b 
feto -saporm; mttoxantione; mofarotene; mo lgr amostim ; Erbitux, buman cborionTc 
gonadoti-opbm; monopbospboryl bp id A^nyobacterium ceU wan sx; mopidamo.; mnstitrd 
^cancer agent; mycaperoxide B; mycobacteria. ceU waU extinct; myziaporone; 
N-acetyidmabne; N-substimted benzamidea; nafarebn; nagrestip; nataone+pentuzncine. 
™pavm; napbte^in; nartograstim; ne^; nemorubicin; neridronic acZi,u,amide 
msamycm; mtirc oxide modtUatozs; nitioxide antioxidant; nitinfiyn; obiimersen 
Ge_«); oM.enzy.guanine; octreotide; oMcenone; oUgonudeoudea; onapristone- 
ondansetion; ondansetion; omcin; ora, cytokine inducer-, ormap.afin; osaterone; oxal^atin- 
oxaunomycm; pacbtaxe,; paciitaxel analogues; pacbtaxel derivatives; paianamme 
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palmitoyhhizoxin; pamidronic acid; panaxytriol; panomifene; parabactin; pazelliptine- 
pegaspargase; peldesine; pentosan polysulfate sodium; pentostatin; pentrozole; perflubron- 
perfosfamide; perillyl alcohol; phenazinomycin; phenylacetate; phosphatase inhibitor,- 
picibaml; pilocarpine hydrochloride; pirarubicin; piritrexim; placetin A; placetin B- 
5 plasminogen activator inhibitor; platinum complex; platinum compounds; 

platinum-triamine complex; porfimer sodium; porfiromycin; prednisone; propyl 
fcs-acridone; prostaglandin J2; proteasome inhibitors; protein A-based immune modulator 
protem lonase C inhibitor; protein kinase C inhibitors, microalgal; protein tyrosine 
Phosphatase inhibitors; purine nucleoside phosphorylase inhibitors; purpurins- 
10 pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate; raf antagonists- 
ramtrexed; ramosetron; ras farnesyl protein transferase inhibitors; ras inhibitors; ras-GAP 
mbabUor; retelliptine demethylated; rhenium Re 186 etidronate; rhizoxin; ribozymes- Rn 
retmamide; rohitukine; romurtide; roquinimex; rubiginone Bl; r^boxyl; safingol; saintopin- 
SarCNU; sarcophytol A; sargramostim; Sdi 1 mimetics; semustine; senescence derived 
15 mlnbnor 1; sense oligonucleotides; signal transduction inhibitors; sizofiran; sobuzoxane- 
sodium borocaptate; sodium phenylacetate; solverol; somatomedin binding protein- 
sonermm; sparfosic acid; spicamycinD; spiromustine; splenopentin; spongistatin 1- 
squalamine; stipiamide; stromelysin inhibitors; sulfinosine; superactive vasoactive intestinal 
pephde antagonist; suradista; suramin; swainsonine; tallimustine; tamoxifen methiodide- 
-0 tauromustine; tazarotene; tecogalan sodium; tegaiur; tellurapyrylium; telomerase inhibitors- 
temoporfin; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline- 
thrombopoietin; thrombopoietin mimetic; thymalfasin; thymopoietin receptor agonist- 
thymotrinan; thyroid stimulating hormone; tin ethyl etiopurpurin; tirapazamine; titanocene 
bichlonde; topsentin; toremifene; translation inhibitors; tretinoin; triacetyluridine- 
15 tncmbme; trimetrexate; triptorelin; tropisetron; turosteride; tyrosine kinase inhibitors- 
tyrphostins; UBC inhibitors; ubenimex; urogenital sinus-derived growth inhibitory factor 
urokmase receptor antagonists; vapreotide; variolin B; velaresol; veramine; verdins- 
verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole; zanoterone; zeniplatin; zilascorb; and 
zinostatin stimalamer. 

0 Specific second active agents include, but are not limited to, oblimersen 

(Genasense^, remicade, docetaxel, celecoxib, melphalan, dexamethasone (Decadron^) 
sterols, gemcitabine, cisplatinum, temozolomide, etoposide, cyclophosphamide, temodar 
carboplatin, procarbazine, ghadel, tamoxifen, topotecan, methotrexate, Arisa^ taxol 
taxotere, fluorouracil, leucovorin, irinotecan, xeloda, CPT-1 1, interferon alpha, pegyiated 
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interferon alpha ( e. g ., PEG INTRON-A), capecitabine, cisplatin, thiotepa, fludarabine 
carboplatin, liposomal daunorubicin cvtarah^ a ♦ i 

GM-CSF d,. a k • • ^abme, doxetaxol, pacilitaxel, vinblastine, IL-2 
CSF ' dacar bazine, vinorelbine, zoledron.V. a ^ ~ abr ^ ' A 

Methods of this invention eneompass methods „fw 

characterized by, nndesired anagenesis l ife 7 T " 

As used herein and uniess J^LZZ^T " " ~ 

preventing the rectnrence of «he parti^ar ^ enC °'™ 

remains in remission. ^ dlsease or disorder 

As used herein, the term "cancer" include* *„♦ ■ 
Wood hon, tnntors. ^ - C anc^ f ^ ^ 

vesseis, inc.nding, hot no, Untited ^ T^Z ^ ° W ^ 

-nth, neck, ovaries, pancreas ZJZ! " ' Iym » h ^ *"* 

moltifonns, glioblastoma, hrain stent 11T ? ""'"'^ 

^^reoZt^^ZZt^^^ 

cancer, unresectable colorectal carcinoma, metastatic W „ ^ ^ 
^^ea^^^^ 

l^phoma, cutaneous T-Cell lymphoma, cutl^TT^ 

a, cutaneous B-Cell lymphoma, diffuse large B-Cell 
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-ft**, bu, no, tanted to , 0Cttlar meIanoma)> malignmt ffles * 

e*a«or„ t e cancer. resected Ugfc . risk ^ ^ ^ 
h^oceUufcr WaHenatiom-a ntacrogiobuhnenna, snaoidering rtylnra, 

„ ^ fc mother ^ cancer , s re , *. 

chemotherapy o r radiation; in particniar, refractory to thalidomide 

"diseas™o h r r 10 refe '° ^ °- dU0 - «*« *» — • «» -erma 

peases or borders asaocated with, or characterized by, untied angiogenesia » 

^t-~ ciitr^^*-- 

diaeasea, and retina neovascuiar diseases. ' ^ ""^ 

incindetr'" " "* *"~ " — — *- Agenesia 

trachoma, myopia, ^ pits> ^ « "•»'»-*■ 

keratitia.pteryginn.keratitiaaicea.ajogrena acnerosac * T tabic 
degeneration, bacteria, nicer, ° ^'"^ » 

,„f. „• ' sun P lex infection, Herpea zoster 

n^on, protozoan infection, Kapoai sarcoma, Mooren nicer, TerHenWghT 
Ration, mangina, keratoiyaia, rheumatoid arthritis, ayatentic hapus, po^erttis 
trauma, Wegeners sarcoidosis, scleritis Steven's Tn^c a- yrantis, 

Lyme s disease, Bales disease, Bechet's disease v i. • 
histoplasmosis B«* h- c ' Ch ° r ° ldltis > P resu ^ed ocular 

Plasmos,, Bests chsease, Stargarts disease, pars planitis, chronic retinal detachment, 
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hyperviscosity syndromes, toxoplasmosis, rubeosis, sarcodisis, sclerosis, soriatis, psoriasis, 
pnmary sclerosing cholangitis, proctitis, primary biliary srosis, idiopathic pulmonary 
fibrosis, alcoholic hepatitis, endotoxemia, toxic shock syndrome, osteoarthritis, retrovirus 
replication, wasting, meningitis, silica-induced fibrosis, asbestos-induced fibrosis, 
malignancy-associated hypercalcemia, stroke, circulatory shock, periodontitis, gingivitis 
macrocytic anemia, refractory anemia, 5q- syndrome, and veterinary disorder caused by 
feline immunodeficiency virus, equine infectious anemia virus, caprine arthritis virus, visna 
virus, maedi virus or lenti virus. 

In specific embodiments of the invention, diseases or disorders associated with 
undesired angiogenesis do not include congestive heart failure, cardiomyopathy, pulmonary 
edema, endotoxin-mediated septic shock, acute viral myocarditis, cardiac allograft rejection, 
myocardial infarction, HTV, hepatitis, adult respiratory distress syndrome, bone-resorption 
chsease, chronic obstructive pulmonary diseases, chronic pulmonary inflammatory disease 
dermatitis, cystic fibrosis, septic shock, sepsis, endotoxic shock, hemodynamic shock 
sep S1 s syndrome, post ischemic reperfusion injury, fibrotic disease, cachexia, graft rejection 
rheumatoid spondylitis, osteoporosis, ulcerative colitis, inflammatory-bowel disease 
multiple sclerosis, systemic lupus erythematosus, erythema nodosum leprosum in leprosy 
radiation damage, asthma, hyperoxic alveolar injury, malaria, mycobacterial infection, and 
opportumstic infections resulting from HTV. 

This invention encompasses methods of treating patients who have been previously 
treated for cancer or diseases or disorders associated with, or characterized by, undesired 
angiogenesis, but are non-responsive to standard therapies, as well as those who have not 
previouslybeentreated. The invention also encompasses methods of treating patients 
regardless of patient's age, although some diseases or disorders are more common in certain 
age groups. The invention further encompasses methods of treating patients who have 
undergone surgery in an attempt to treat the disease or condition at issue, as well as those 
who have not. Because patients with cancer and diseases and disorders characterized by 
undesired angiogenesis have heterogenous clinical manifestations and varying clinical 
outcomes, the treatment given to a patient may vary, depending on his/her prognosis The 
skilled clinician will be able to readily determine without undue experimentation specific 
secondary agents, types of surgery, and types of non-drug based standard therapy that can 
be effectively used to treat an individual patient with cancer and other diseases or disorders 

Methods encompassed by this invention comprise administering one or more 
selective cytokine inhibitory drug of the invention, or a pharmaceutical* acceptable salt 
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5 sale 1 11 0ne l ^ b0diInen, ° f *• *• —ended dairy dose rang, of a 

Z V- 1 ; g,OabOUU0 - 000mgI,CTd -^'— ^ooce.a^dose.0, 
» m dtvtded dose, ta*. . day . More ^ ' 

Zr t ^ " ** M ^ 25 - - — ^00 mgper day 

In managmg the patient, the therapy should be initiated ■„. , gPwaay. 
toabout2snn m • W 0e mtIated at a '""er dose, perhaps about 1 mg 

te ab^SOO mg, and tnereased if neeessary up t0 about 200 mg to about 5,000mgper 

isoindoiT r fiC emb ° dima "' 3 " (3 -' Mto ^«-3-(.-cx„. 1 ,3 -dihydro- 
.sotudo -a-yD-propronann demayb. adrninistered ta an atnountof abou.400 800 or 1 200 

ad™ • , 7 • """-''^"^o-'^nol-^propionannde maybe 

adnumstered trutially i„ an amount of 100 ms/dav and ,h. A v 

.0 200, 400, 300, ,,200, and 2,500 mg/day fc a ^ 

administer* in an amoun, of up to about 5 0^0 m2 , C ° mP ° Und ~ * 

. . , Pi°aoout 5,000 mg/day to patients with solid tumor In a 

o"I ' can be * - ~ of up to Lt 

10,000 mg/day to patients with glioma. 

In a specific embodiment, HZ.A^o^^y^ 
^-proptonanudernay be administered to patient wim Crohn's 0^^^^ 
amount of 400 mg and can be escalated* SOOmg and ,200mg daily 

limits ♦ . acienzed by, undesired angiogenesis including but not 

limited to, endotoxemia, toxic shock syndrome osteoartW. ^ • ^ ^ 

/ ™, osteoarthntis, retrovirus replication, 
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wasting, meningitis, silica , nduced flbrosi8 _ fibrosjs> y 

^S-cy-assoctateti »~emia, sfroke, circuity shock, periodontitis, gingivitis ' 
macrocyoc anenua, refractory anemia, and 5q- syndrome. ' 

In another specific embodiment M-0 n /"» 
. , , ^ mx '^ + > 2 -[H3-emoxy-4memoxyphenyl)-2- 

methy snlfonyiemylH acetylamincisoindonne ,,5-dione is administered in an amount of 

-tiers assocated with, or characterized by, desired anagenesis inc.uding, b„, no, 
hm, « to , endotoxemia, toxic shook syndrome, os.eoarmH.is, refrovirus repncaln 
.0 gating, memngitis, sihca-induced fibrosis, asbestos-induced fibrosis, veterinary dirotder 
^gnancy-assoc.ated hyperoaicemia, sfroke, circulatory shook, periodontitis^*. ' 
maoroeyfroanenna. refrao.ory anemia, and 5,- syndrome. .S^vfrs, 

4 31 - £.»"M°ati«n Therapy Wi«, a ges afl AeHv, A..-. 

mhtbuory drng of me invention, or a pharmaceutic^ aceeptable ^ hydrate 
a.oeo.aomer, clathrate, or prodrug thereof, in combination with OD e or more sedative 
agents, and/or in combination with radiation mempy. Mood fransmsions. or sur" 
Examples of selective cytokine inhibitory drugs ofthe „ J* 

Administration of me selective cytokine inhibitory drugs and me second active 

^ofaparticmarron.eofadmimafrati.memp.oy^fr 
2 5 ~T ea8OT ^ Ud ^ d0nfte ^-^'^(^.whemeri.cIbe 

TTTi ^ ^ deC ° mP0Sin8 ^ ,0 — -« "» W0 ° d — 0 and me disease 

me mvention ,s oral or ophmahnic. Preferred rou.es of adntinisfration for me second^ 
gen, or mgredients otthe ^ „ ^ fc ^ tf • J^e 

a «-«^'«»» , i5 e s*ii^re7.c e ,1755-17o0(56' h ed 2002) 
0 in one embodiment of me mvention, me second active agen, is administered 

about !000 mg, from about 5 to about 500 mg, from about ,0 to about 350 mg or from 
the specific agent used, the type of disease being treated or managed, the severityand stage 
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of d, S case and the amounts) of sel ective cyto]dne ^ rf ^ ^ 

~add 10 c^acHveage n « S conou Iren «l y ^ iniste ^ tot|lepat . Hlt toapartjcular 
embodnnen,, ft. second active agen, is oblimersen (Genasense*), GM-CSF, G-CSF EPO 
to o«ere^no,«can, dacarbazin., transretinoic acid, ttpCecan. pen^Uine, 
dexameftasone, vncristine, doxorubicin, cox-2 inhibitors, IL2, IL8, mg, ^ ^ 
vurorelbnre, or a combination thereof. ' 

In a particular embodiment, GM-CSF, G-CSF or EPO is administered 
subcutoneously during about five days in a four or six week cycie in an amount of from 
aboutlto about 750 mgW/day, preferably in an amount of fiom about 25 to about 500 
mg/n, /day, more preferably in art amount of fiom about 50 to about 250 mg/m>/day, and 
mos.preferab.ym an amount of fiom about 50 «o about 200mg/nAday. m acertiun 
embodhnen,, GM-CSF may be administer* in an amount of fiom about 60 to abou. 500 
mcg/m mtravenously over 2 hours, or fiom about 5 to about 12 mcg/m'/day 
subcutaneous* In a specific embodiment, G-CSF may be administered subcutaneous* in 
» amount of abou, 1 mc^g/day initially and can be adjusted depending on rise of J 
*anulocyte counts. Tie maintenance dose of G-CSF may be administered in an amount of 
~C»-He«o^^ 

may be admunstered subcutaneously m an amount of 10,000 Unit 3 times per week 

In mother embodiment, a selective cytokine inhibitory drug is administered in an 
amount of fiom abou, 20 mg m abou, ,,200 mg/d alone or in combination with a second 
active agen, to patient with me^tauc melanoma (localize* melanoma, induding, but no, 
hunted to, ocular melanoma). In one embodiment, 3-(3,4-dimeftoxy.phenyl)-3.(l-oxo 1 3 

and dacarbazme (DTK) in an amount of fiom abou, 200 to abou, ,000 mgrf/d aro 
adnnntstered to patient with metastatic melanoma (.ocahseo melanoma, mdnding bu, no, 
hmm* » ocular melanoma, m another embodiment 3-(3,4-dimemoxy.pheny,)-3- ( ,.oxt- 
,3-dftydm ^-isoindo.-^propionamide in an amount of about fiom Jo I £ 

mc^rr; '° — " — * —ma aocahzed melalT 

mcludmg, bu, no, touted to, ocular melanoma). In anomer embodiment 3<3 4-ohnefto jy 
^^1,3-^^ 

fiom abou, 200 to abou, S00 mg/d ,o patient wift me^tio melanoma or locals 

n mb T 7 " 3 ^ emb ° direent ' 3 ^^oxy.phenyl)-3<l-oxo- 
l,3-dmydro-,somd„,-2-y,)-propionamide is administered ,o patient wim relap ed or 
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refractory multiple myeloma in an amount of about 400 mg/d twice a day or about 800 mg/d 
four times a day in a combination with dexamethasone. 

In another embodiment, a selective cytokine inhibitory drug is administered with 
melphalan and dexamethasone to patients with amyloidosis. In a specific embodiment, a 
selective cytokine inhibitory drug of the invention and steroids can be administered to 
patients with amyloidosis. 

In another embodiment, a selective cytokine inhibitory drug is administered with 
gemcitabine and cisplatinum to patients with locally advanced or metastatic transitional ceU 
bladder cancer. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with a second active ingredient as follows: temozolomide to pediatric patients 
wxth relapsed or progressive brain tumors or recurrent neuroblastoma; celecoxib, etoposide 
and cyclophosphamide for relapsed or progressive CNS cancer; temodar to patients with 
recurrent or progressive meningioma, malignant meningioma, hemangiopericytoma, 
multiple brain metastases, relapased brain tumors, or newly diagnosed glioblastoma 
mulhforms; irinotecan to patients with recurrent glioblastoma; carboplatin to pediatric 
patents with brain stem glioma; procarbazine to pediatric patients with progressive 
mahgnant gliomas; cyclophosphamide to patients with poor prognosis malignant brain 
tumors, newly diagnosed or recurrent glioblastoma multiforms; Gliadel® for high grade 
recurrent mahgnant gliomas; temozolomide and tamoxifen for anaplastic astrocytoma; or 
topotecan for gliomas, glioblastoma, anaplastic astrocytoma or anaplastic 
oligodendroglioma. 

In another embodiment, a selective cytokine inhibitory drug is administered with 
methotrexate and cyclophosphamide to patients with metastatic breast cancer. 

In another embodiment, a selective cytokine inhibitory drug is administered with 
temozolomide to patients with neuroendocrine tumors. 

In another embodiment, a selective cytokine inhibitory drug is administered with 
gemdtabine to patients with recurrent or metastatic head or neck cancer. In another 
embodiment, a selective cytokine inhibitory drug is administered with gemcitabine to 
30 patients with pancreatic cancer. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients with colon cancer in combination with Arisa®, taxol and/or taxotere. 
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In another embodiment, a selective cytokine inhibitory drug is administered with 
capecitabine to patients with refractory colorectal cancer or patients who fail first line 
therapy or have poor performance in colon or rectal adenocarcinoma. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with fluorouracil, leucovorin, and irinotecan to patients with Dukes C & D 
colorectal cancer or to patients who have been previously treated for metastatic colorectal 



cancer 



In another embodiment, a selective cytokine inhibitory drug is administered to 

CPT^ ^ refraCtOTy COl ° reCtal CanC6r * C ° mbinati0n ^ ca P ecit ^, xeloda, and/or 

In another embodiment, a selective cytokine inhibitory drug of the invention is 
administered with capecitabine and irinotecan to patients with refractory colorectal cancer 
or to patients with unresectable or metastatic colorectal carcinoma. 

In another embodiment, a selective cytokine inhibitory drug is administered alone or 
in combination with interferon alpha or capecitabine to patients with unresectable or 
metastatic hepatocellular carcinoma; or with cisplatin and thiotepa to patients with primary 
or metastatic liver cancer. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with pegylated interferon alpha to patients with Kaposi's sarcoma. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with fludarabine, carboplatin, and/or topotecan to patients with refractory or 
relapsed or high-risk acuted myelogenous leukemia. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with liposomal daunorubicin, topotecan and/or cytarabine to patients with 
25 unfavorable karotype acute myeloblasts leukemia. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with gemcitabine and irinotecan to patients with non-small cell lung cancer In 
one embodiment, a selective cytokine inhibitory drug is adniinistered in combination with 
carboplatmandirmotecantopatientswimnon-smaUce^^ In one embodiment 

30 a^lectfvecytoldne^^ 

small cell lung cancer who have been previously treated with carbo/VP 16 and radiotherapy 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with carboplatin and/or taxotere, or in combination with carboplatin 
pacilitaxel and/or thoracic radiotherapy to patients with non-small cell lung cancer In a 
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specific embodiment, a selective cytokine inhibitory drug is administered in combination 
with taxotere to patients with stage mB or IV non-small cell lung cancer. 

In another embodiment, a selective cytokine inhibitory drug of the invention is 
administered in combination with oblimersen (Genasense®) to patients with small cell lung 



cancer. 



In another embodiment, a selective cytokine inhibitory drug is administered alone or 
in combination with a second active ingredient such as vinblastine or fludarabine to patients 
with vanous types of lymphoma, including, but not limited to, Hodgkin's lymphoma, non- 
Hodgkm's lymphoma, cutaneous T-Cell lymphoma, cutaneous B-Cell lymphoma, diffuse 
large B-Cell lymphoma or relapsed or refractory low grade follicular lymphoma. 

In another embodiment, a selective cytokine inhibitory drug is administered in 
combination with taxotere, IL-2, IFN, GM-CSF, and/or dacarbazine to patients with various 
types or stages of melanoma including, but not limited to, localized melanoma or metastatic 
melanoma such as ocular melanoma. 

In another embodiment, a selective cytokine inhibitory drug is administered alone or 
in combmation with vinorelbine to patients with malignant mesothelioma, or stage IHB 
non-small cell lung cancer with pleural implants or malignant pleural effusion 
mesothelioma syndrome. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients with various types or stages of multiple myeloma in combination with 
dexamethasone, zoledronic acid, palmitronate, GM-CSF, biaxin, vinblastine, melphalan 
busulphan, cyclophosphamide, IFN, palmidronate, prednisone, bisphosphonate, celecoxib 
arsenic trioxide, PEG INTRON-A, vincristine, doxil, decadron, or a combination thereof. ' 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients with relapsed or refractory multiple myeloma in combination with doxorubicin 
(Doxil®), vincristine and/or dexamethasone (Decadron®). 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients with various types or stages of ovarian cancer such as peritoneal carcinoma 
papillary serous carcinoma, refractory ovarian cancer or recurrent ovarian cancer in' 
combination with taxol, carboplatin, doxorubicin, gemcitabine, cisplatin, xeloda, paclitaxel, 
dexamethasone, or a combination thereof. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients with various types or stages of prostate cancer, in combination with xeloda 5 
FU/LV, gemcitabine, irinotecan plus gemcitabine, cyclophosphamide, vincristine 
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dexamethasone, GM-CSF, celecoxib, taxotere, ganciclovir, pacUtaxel, adriamycin, 
docetaxel, estramustine, Emcyt, or a combination thereof, 

In another embodiment, a selective cytokine inhibitory drug is administered to 
pauents with various types or stages of renal cell cancer, in combination with capecitabine 
IFN, tamoxifen, IL-2, GM-CSF, Celebrex®, or a combination thereof. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
patients warn various types or stages of gynecologic, uterus or soft tissue sarcoma cancer in 
combination with IFN, a COX-2 inhibitor such as Celebrex®, and/or sulindac. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
pauents with various types or stages of solid tumors in combination with Celebrex 
etop 0sl de, cyclophosphamide, docetaxel, apecitabine, IFN, tamoxifen, IL-2, GM-CSF or a 
combination thereof. 

In another embodiment, a selective cytokine inhibitory drug is administered to 
pauents with scelroderma or cutaneous vasculitis in combination with celebrex, etoposide 
cyclophosphamide, docetaxel, apecitabine, IFN, tamoxifen, IL-2, GM-CSF, or a 
combination thereof. 

This invention a.so encompasses a meftod of increasing the dosage of an anticancer 
drug or agen, 4a, can be safely and effective* administered to a patient, which comprises 
adnnnistering to a patient (e.g., a human) a selective cytokine inhibitory drug of the 
mvention, or a pharmaceutically acceptable derivative, salt, solvate, clathrate, hydrate or 
prodrug thereof. Patients that can benefit by this method are those likely to suffer from an 
adverse effect associated with anticancer drugs for treating a specific cancer of the skin 
subcutaneous tissue, lymph nodes, brain, lung, liver, bone, intestine, colon, heart, pancreas 
adrenal, lodney, prostate, breast, colorectal, or combinations .hereof. The administration o'f 
a selective cytokine inhibitory drug of the mvention aUeviates or reduces adverse effects 
winch are of such severity that i. would otherwise limit the amount of anti-cancer drug 

In one embodiment, a selective cytokine inhibitory drug of the mvention can be 
administered orally and daily in an amount of fio m ^ , to M 5 fi00 mg _ ^ ^ 
10 ,0 about 2,500 mg, from about 25 to about 2,500 mg, Horn about 100 to about 1,200 mg 
or from about !00 to about 800 mg prior to, during, or after the occurrence of the adverse ' 
effect associated with the administration of an artu-cancer drug ,o a patient, m a particular 
embodrment, a selective cytokine inhibitory drug of the invention is administered in 
combmanon with specific agents such as heparin, aspirin, Coumadin, or G-CSF to avoid 



49 



NY2: 1477562.1 



20 



25 



30 



adverse effects flta, are associated with anh-canccr drugs such as bu, no, Bruited to 
neutropenia or thrombocytopenia. 

P— i di-es and disorders associate, with, or charactorizefl by , 

Uuute. ,o aub^cer <uugs, anh-inflammatories, an.ibis.amines, anbbiobcs, aud Lids 

lu auother embodiment this invenhon encompasses a metttod of beaflng preveubt, B 

d *ra,e, o prodrug thereof, in coujuncbou wirh („. before, during, or after) convention* 
fc-py tncluAng, b«, no, lhni«ed ,o, surgery, immunofltempy, biological ^ 

*» combtned use of tbe se.ecbve cytokine inhibitory drngs of Ate invention and 
convennonal flrerapy nray provide a unique beabnen, regimen bra, is unexpectedly effective 

mhtbflory d^gs of fte mvention may ^ ^ ^ 
concurrently with conventional therapy. 

^^-^-entunsinvenbonencornpassesatneurodofbeabng preventins 
and^or ntanagtng diseases and disorders associa,ed wUh, or character^ by, un^T 
angrogenes,, which comprises administortng a se.ecbve cytokine inhibit 

accepbthie sa,, solvato, hydra,e, storeoisomer, c^Ipr^ 

bu, no, hntuen to, surgery, immunoflrerapy, biCogica, bterapy, radiabon Japy or^t 
non-drug based therapy presenfly used ,o beat, proven, or manage diseases and d 
assoc.atod wim, orcharac.eti.ed by, undesired angiogenesis. * combined use 0^ 
seiecbve cytokine inhibitory drug and convenhona, therapy may provide a unique bLen, 

effects wh ^ ^ selective cytokine inhibitory drug may provide addibve or synerj^sbc 
effects when grvea concurrenfly witt convenbonal therapy. 

As discussed elsewhere herein, <he invenbon 

. , mvennon encompasses a method of reducinu 

b.olog.calmerapyandnnmnnofl^erapy. One or mo re selecflve cytokine inhibitor drugs f 
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the invention and other active ingredient can be administered to a patient prior to, during, or 
after the occurrence of the adverse effect associated with conventional therapy. 

In one embodiment, a selective cytokine inhibitory drug of the invention can be 
administered in an amount of from about 1 to about 5,000 mg, from about 10 to about 2,500 
mg, from about 25 to about 2,500 mg, from about 100 to about 1,200 mg, or from about 100 
to about 800 mg orally and daily alone, or in combination with a second active agent 
disclosed herein (see, e.g., section 4.2), prior to, during, or after the use of conventional 
therapy. 

In a specific embodiment of this method, a selective cytokine inhibitory drug of the 
invention and doxetaxol are administered to patients with non-small cell lung cancer who 
were previously treated with carbo/VP 16 and radiotherapy. 



4 ' 3 ' 2 - Use With T ransplantation Therapy 

Compounds of the invention can be used to reduce the risk of Graft Versus Host 
Disease (GVHD). Therefore, the invention encompasses a method of treating, preventing 
and/or managing cancer, which comprises administering the selective cytokine inhibitory 
drug of the invention, or a pharmaceutically acceptable salt, solvate, hydrate, stereoisomer 
clathrate, or prodrug thereof, in conjunction with transplantation therapy. 

As those of ordinary skill in the art are aware, the treatment of cancer is often based 
on the stages and mechanism of the disease. For example, as inevitable leukemic 
transformation develops in certain stages of cancer, transplantation of peripheral blood stem 
cells, hematopoietic stem cell preparation or bone marrow may be necessary. The 
combined use of the selective cytokine inhibitory drug of the invention and transplantation 
therapy provides a unique and unexpected synergism. M particular, a selective cytokine 
inmbitory drug of the invention exhibits activity that may provide additive or synergistic 
effects when given concurrently with transplantation therapy in patients with cancer. 

A selective cytokine inhibitory drug of the invention can work in combination with 
transplantation therapy reducing complications associated with the invasive procedure of 
transplantation and risk of GVHD. This invention encompasses a method of treating, 
preventing and/or managing cancer which comprises administering to a patient (e.g. , 'a 
human) a selective cytokine inhibitory drug of the invention, or a pharmaceutically ' 
acceptable salt, solvate, hydrate, stereoisomer, clathrate, or prodrug thereof, before, during 
or after the transplantation of umbilical cord blood, placental blood, peripheral blood stem 
cell, hematopoietic stem cell preparation or bone marrow. Examples of stem cells suitable 
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for use tad- ; memods of d* invention are disposed in U.S. paten, appneadon no. 
5 and/ h ™ temb *^^^oae K o BpaSM!lffieW of ^ 
cy.otae mfcbnory tog, or a pharmaceoncaUy aecepub.e sa,,, so.vare, hydra«e 

preparation or bone mairow. 

t . b0nemb0 ^ 1 '' f ^^od,a S elecnvecy t o 1 dneinhib i ,orydn,g„f fll e 
~ , adnnnis.ered ,o panen* wid, multipI e nryeioma oefore, dulg, of 2L 

ttansplan^onofau.ologousperiphera.b.oodprogenitoreeU 

•5 Patiente ta rT CTb ~ aseteavec ^ e ^ bi ^ d ^ is "-^ 

panents w«h relapang multipIe myeioma after a. ^ ceU nanspiantadon 

adnurnaT T" " ^ ^ Prednisone are 

admnnstered a, n.a.n.enance therapy to patients with n.n.np.e nnyeloma Mowing the 
"plantation ofantologous stem cell ouowtngtne 

myeloma. ^ yf0r,OWnSkp0 *^ I ^n«opanen K wi tt mnl, ipI e 

admini^ T" * *«« «" —one are 

transplantation of autologous bone marrow. 

foU wing the administration of high dose of melpbalan and the transplantation of 

adn, • f T 3 S6leCtiVe Cyt0kine **g and PEG INmO-A are 

transplantation of autologous CD34-selected peripheral stemcell 
oost* ""^"'^ 

post transplant consolidation chemotherapy to patient, , 

„, , py P atlent s with newly diagnosed multiple 

myeloma to evaluate anti-angiogenesis. P 
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In another embodiment, a selective cytokine inhibitory drug and dexamethasone are 
admmxstered as maintenance therapy after DCEP consolidation, following the treatment 
with high dose of melphalan and the transplantation of peripheral blood stem cell to 65 
years of age or older patients with multiple myeloma. 

4.3.3. Cycling Therapy 
In certain embodiment,, the prophylactic or therapeutic agent, of the invention are 
cychcaUy administered to a patient Cycling therapy involves the adminishation of an 
acnve agent for a period of time, followed by a res, for a period of time, and repeating mis 
sequential administration. Cycling therapy can reduce the development of resistance fo one 
or more of foe therapies, avoid or reduce foe side effects of one of foe therapies, and/or 
improves foe efficacy of the treatment. 

Consequently, in one specific embodiment of foe invention, a selective cytokine 
tnh.bi.ory drug of foe invention is administered daily in a single or divided doses in a four 
to „ week cycle with ares, period of abou, a week or «wo weeks. Tbe invention further 
al.ows foe frequency, number, and lengfo of dosing cycles to be increased. Titus, another 
spectfic embodiment of the invention encompasses foe administration of a selective 
cytokine inhibitory drug of foe invention for more cycles than are typical when it is 
admtmstered alone. In ye, another specific embodiment of foe invention, a selective 
cytokine inhibitory drug of foe invention is administered for a greater number of cycles foa, 
would Really cause dose-limiting toxicity in a patien, to whom a second active ingredient 
is not also being administered. . ■ 

In one embodiment, a selective cytokine inhibitory drug of foe invention is 
admmistered daily and continuously for foree or four weeks a, a dose of from abou, 1 to 
abou, 5,000 mg/d followed by a break of one or two weeks. 3 -(3,4-Dimefo„xy- P henylV3.- 
(l-ox 0 -l,3-dfoydro.isoindol.2-yl).propionamide is preferably administered daily and 
continuously a, an initial dose of 1 to 5 mg/d wifo dose escalation (every week) by 1 0 to 
100 mg/d to a maximum dose of 5,000 mg/d for as long as foerapy is tolerated. In a 
pamcular embodiment foe compound is administered in an amount of abou, 400, 800 or 
1,200 mg/day, preferably in an amount of abou, 800 mg/day for three to four weeks ' 
followed by one week or two weeks of res, in a four or six week cycle. 

In one embodiment of foe invention, a selective cytokine inhibitory drug of foe 
mvention and a second active ingredient are administered orally, wifo administiation of a 
selective cytokine inhibitory drug of foe invention occurring 30 to 60 minutes prior ,o a 
second active ingredient, during a cycle of four to six week*. In another embodiment of foe 
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every yc.e. h a specific embodiment, one cycle comprises the adoption of fiom 

m^ CTtM yro r 3,o4w.c IlSmd fi 1 e„o n .„ rtwoweebofrest . tomo J; e 
mg/dayof3-(3,4-dimethoxy-phenyl)-3-a-oxo 1 ^ • 

and from about 50 to about 200 mg/m 2 /dav of - ,e™ h « • Propionanude 

10 weeks follows K for *»e to four 

weeks followed by one or two weeks of rest Tvoicallv th, „, k * 
+u ypicaiiy, the number of cycles during wWv, 

the combtuatorial treatment is administered to a patient will he * „ 
cvel« m „„„ • „ , lo a patient will be fiom about one to about 24 

cycles, more typically fio m abo ut two to about 16 evele, »„H . 

about four to about right cycles. ~ **** *» 

44 - fHAKMAnf.iiT.CA,, rnM,^„ rr 
" unit do Ph 7 aCeUtiCal e -^ ata - « "< — *• «* Preparation of individual, sing.e 

acceptablesal^o^ate.hydrate.s.ereotsomer.c.atb^e.orprodrugmereof PharmL « , 
compos and dosage forms of the invention can to*.' Pharmaceutical 

20 excipiente. COn * nse one 01 more 

Pharmaceutical compositions and dosamf™. „<■•■. • 
one or more additional active ingredients Co **•.»»«» can also comprise 

dosage form, of* ■ m8red,OTts - Consequently, pharmaceutical compositions and 

dos^e forms of the invention comprise the active ingrcuien te disclosed herein (e g a 
selective cytokme inhibitory drug and a second active agentt E,. , , 

• ;,P teral(e ^' subcu taneous, intravenous bohi^ 

injection, mtramuscular, or intraarterial) topical u 0 a 

nrwarQT - x to Pical (e.^., eye drops or other ophthalmic 

(e.^., nasal sprays or inhalers)- eels- liouiH^cor. * . aerosols 

. . , 4 . e rs;, gets, hquid dosage forms suitable for oral or mucosal 

adtmmstiation to apatient, deluding suspensions (e.,, aqueous otnon-aqu ™ d 
auspensmns, oil-in-water emulsions, or a water-in-oi, liquid emulsions,, ^ 
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ehxtrs ; l, qlu d dosage forms suitable for parenteral administration to apatient; eye drops or 
other ophthalmic preparations suitable for topical administration; and sterile solids (e g . 
crystalline or amorphous solids) that can be reconstituted to t™vi„„ Km!i ,„ s .„ -ll'. 

. 1- V * AK * v*wSci5v JLUl 1115 

suitable for parenteral administration to a patient. 

The composition, shape, and type of dosage fonns of the invention will typically 
vary depending on their use. For example, a dosage form useo in the acute treatment of a 
dtsease may contain larger amounts of one or more of the active ingrediente i, comprises 

manadosagefotmnsedinthechronicneahnentofmesamedisease. Similarty a 
parenteral dosage form may contain smaller amounts of one or more of the active 
mgredienta i, emprises man an oral dosage fonn used to treat the same disease. These and 
other ways m which specific dosage fonns encompassed by this invention will vary from 
one another will be readily apparent to those skflled in me art. See. e. g ., R e mlngu>n - s 
Pharmaceutical Sciences, 1 8th ed., Mack Publishing, Easton PA (1990) 

Typical pharmaceutical compositions and dosage fonns comprise on. or more 
exctptents. Suitab,e excipients are well Known to fitose skilled in me art of pharmacy, and 

non-hmtting examples of suitable excipiente are provided herein. Whether a particular 
exctpten, „ suitM , for inc „ m ^ , ^ ^ 

depends on a variety of factors we,, known in the art including, bu, no, Homed to, me way 
m winch the dosage form will be administer to a patient. For example, oral dosage forms 
such as tablets may contain excipients no, suited for nae in parenteral dosage forms. The 
smtebUt* of a particular excipien, may also depend on the specific active ingredients in me 
dosage form. For example, the decomposition of some active ingredients may be 
accelerated by some excipients such as lactose, or when exposed ,„ water. Active 
utgredients ma, comprise primary or secondary amines are particularly susceptible ,o snch 
accelerated decomposition. Conseouently, mis invention encompaases pharmaceutical 
compositions and dosage forms ma. contain little, if any, lactese other mono- or di- 
saccharides. As used herein, me term "lactose-free" means that the amount of tactese - 
present, tf any, is msufficien, to substantially increase the degradation rate of an active 
ingredient. 

Lactose-fieo compositions of the invention can comprise excipients that are well 
known m me ar, and are listed, for examp!e, in the US. Pharm aco P eia (USP) 25 . W20 
O002 . m genera,, lactose-fiee compositions comprise active ingredients, a bioder/mier, 
and a htbncan, m pharmaceutical* compatib,. and pbarmaceutica„y acceptable amounts 
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Preferred lactose-free dosage forms comprise active ingredients, microcrystalline cellulose 
pre-gelatinized starch, and magnesium stearate. 

This invention further encompasses anhydrous pharmaceutical rn m «-^«ns 
dosage forms comprising active ingredients, since water can facilitate the degradation of 
some compounds. For example, the addition ofwater 5%) is widely accepted in the 
pharmaceutical arts as a means of simulating long-term storage in order to determine 
characteristics such as shelf-life or the stability of formulations over time. See, e.g. , Jens T 
Cvstensen, Drug Stability: Principles & Practice, 2d. Ed., Marcel Dekker, NY NY 1995 
PP. 379-80. In effect, water and heat accelerate the decomposition of some compounds 
Thus the effect of water on a formulation can be of great significance since moisture and/or 
humxdxty are commonly encountered during manufacture, handling, packaging, storage 
shipment, and use of formulations. 

Anhydrous pharmaceutical compositions and dosage forms of the invention can be 
prepared using anhydrous or low moistere containing ingredients and low moisture or low 
hunudity condition, Pharmaceutical compositions and dosage forms that comprise lactose 
and a. least one active ingredient mat comprises a primary or secondary amine are 
preferably anhydrous if substantial contact with moistere and/or humidity during 
manufacturing, packaging, and/or storage is expected. 

An anhydrous pharmaceutical composition shou!d be prepared and stored snob that 
tts anhydrous nature is maintained Accordingly, anhydrous compositions are preferably 
packaged using materials known ,„ proven, exposure to water such mat they can be 
mcluded in suitab.e formula^ kits. Examples of suitable packaging include, bu, are no, 
Wed ,0, hermetically sealed foils, plastics, uni, dose contemners (e. g . , vials), blister packs, 
and strip packs. 

The invention iteher encompasses pharmaceutic* compositions and dosage forms 
ma comprise one or more compounds ta reduce me rate by which an active ingredient 
w.11 decompose. Such compounds, which are referred ,o herein as "stabilizers," inchrde bu, 
are no, hunted to, antioxidants such as ascorbic acid, pH buffers, or sal, buffers 

lake me amounte and types of excipients, me amounts and specific types of active 
tegmenta in a dosage form may differ defending on factors such as, bu, no, Umited ,o me 
route by which i, is ,o be administered ,o patients. However, typteal dosage forms of me 
mvention comprise a selective cytokine inhibitory drug of the invention or a 
Pharmaceutical accepteble sal,, solvate, hydrate, stereoisomer, clateate, or prodrug 
thereof in an amoun, of fiom abou, 0.10 ,o about 150 mg. Typical dosage forms comprise a 
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selective cytokine inhibitory drug of the invention or a pharmaceutical* acceptable salt 
solvate, hydrate, stereoisomer, clathrate, or prodrug thereof in an amount of about 0112 
5, 7.5, 10, 12.5, 15, 17.5, 20, 25, 50, 100, 150 or 200 mg. In a particular embodiment a' ' 
preferred dosage form comprises 4<amino)-2-(2,6-moxo(3-piperidyl))-isomdoline-l 3- 
<hone (Actimid™) in an amount of about 1, 2, 5, 10, 25 or 50mg. In a specific embodiment 
a preferred dosage form comprises 3<3,4-dimetho X y-phenyl)-3-(l-oxo-l,3-dihydro- 
isomdol-2-yl).pro P ionamide in an amount of about 5, 10, 25 or 50mg. Typical dosage 
forms comprise the second active ingredient in an amount of 1 to about 1000 mg, from 
about 5 to about 500 mg, from about 10 to about 350 mg, or from about 50 to about 200 mg 
Of course, the specific amount of the anti-cancer drug will depend on the specific agent 
used, the type of cancer being treated or managed, and the amount(s) of a selective cytokine 
mlnbitory drug of the invention and any optional additional active agents concurrently 
administered to the patient. 

4.4.1. Oral Dosage Forms 

Pharmaceutical compositions of the invention that are suitable for oral 
adnunistrauon can be presented as discrete dosage forms, such as, bu, are not limited to 
table* (,*, chewable tabled), caplets, capsules, and liquids («*. flavored syrups). Such 
dosage fonns contain predetermined amounts of active ingredients, and may be prepared by 
methods of pharmacy well known ,o those skflled in the art. See g enera„y, Reninpon * 
Pharmaceutical Sciences, 1 8th ed., Mack Publishing, Easton PA (1990). 

Typical oral dosage forms of the invention are prepared by combining the active 
mgredients in an intimate admixture with at leas, one excipien, according to conventional 
pharmaceutical compounding techniques. Excipients can take a wide variety of forms 
depending on the form of preparation desired for administration For example, excipients 
stutable for use in oral liquid or aeroso! dosage forms include, bu. are no, umited to water 
glycols, oils, alcohols, flavoring agon*, preservatives, and coloring agents. Examples of ' 
excpients suitable for use in solid oral dosage forms (,g„ powders, table*, capsules, and 
caple*) include, bu, are no, limited ,„, starches, sugars, nncro-^taffine cellulose 
dtluents, granulating agents, lubricants, binder, and disintegrating agents. 

Because of their ease of administration, tablets and capsules represent the most 
advantageous ora! dosage uni, forms, in which case solid excipients are employed If 
desired, lablete can be coated by stimdard aqueous or nonaqueous technique, Sucb dosage 
forms can be prepared by any of the metitods of pharmacy. In general, pharmaceutical 
compositions and dosage forms are prepared by uniformly and intimately admixing me 
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**ve ingredients with bquid carriers, ^ ^ soljd ^ 
*ap,n g the product tato fte „ esired . f 

For example, a tablet can be prepared by comnressio-, „ —>■«-- • 
10 e , v u, . ' ' ^sintegrants, and lubricants. Binders 

n use ta phaimaceutical composi,ions md d — *~ *C 

ta- to, core starch, potat0 sterch , „ othCT starches> ^ ^ 
-* - ^aca, sodrere a lgin a.e, a.greic acid, other ^ates, 
^.cenreose and * derivatives („. emyl cellulose , ceIluIose ^ 

ose, pre-seiatini.eo starch, bvdto Xypropyl methyI ^ No 
SSlOXmKTOetystallineeeUulose, and mixtures thereof 

r Tr r " avicel - ph - 101 - ^^03 avicel rc . 581> avk ^ p ; 

filler in pharmaceutical compositions of the invent. • . * ^ 

migrant that „ neith er too reuch nor too Me ,„ detrimental* alter me release Jl 
-™^--omdben Sei ,o f ore lsoli d oraldo ^ f _ y ofmemv ^ 0 ^ 
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amount of disintegrant used varies based upon the type of formulation, and is readily 
discernible to those of ordinary skill in the art. Typical pharmaceutical compositions 
comprise from about 0.5 to about 15 weight percent of disintegrant preferably from about 1 
to about 5 weight percent of disintegrant. 

Disintegrants that can be used in pharmaceutical compositions and dosage forms of 
the invention include, but are not limited to, agar-agar, alginic acid, calcium carbonate, 
noncrystalline cellulose, croscarmellose sodium, crospovidone, polacrilin potassium, 
sodium starch glycolate, potato or tapioca starch, other starches, pre-gelatinized starch, 
other starches, clays, other algins, other celluloses, gums, and mixtures thereof. 

Lubricants that can be used in pharmaceutical compositions and dosage forms of the 
invention include, but are not limited to, calcium stearate, magnesium stearate, mineral oil, 
hght mineral oil, glycerin, sorbitol, mannitol, polyethylene glycol, other glycols, stearic 
acid, sodium lauryl sulfate, talc, hydrogenated vegetable oil (e.g., peanut oil, cottonseed oil 
sunflower oil, sesame oil, olive oil, corn oil, and soybean oil), zinc stearate, ethyl oleate, 
ethyl laureate, agar, and mixtures thereof. Additional lubricants include, for example a 
syloid silica gel (AEROSIL200, manufactured by W.R. Grace Co. of Baltimore, MD) a 
coagulated aerosol of synthetic silica (marketed by Degussa Co. of Piano, TX), CAB-O-SIL 
(apyrogenic silicon dioxide product sold by Cabot Co. of Boston, MA), and mixtures 
thereof. If used at all, lubricants are typically used in an amount of less than about 1 weight 
percent of the pharmaceutical compositions or dosage forms into which they are 
incorporated. 

A preferred solid oral dosage form of the invention comprises a selective cytokine 
inhibitory drug of the invention, anhydrous lactose, microcrystalline cellulose, 
polyvinylpyrroUdone, stearic acid, colloidal anhydrous silica, and gelatin. 

4.4.2. Delayed Release Dosage Forms 

Active ingredients of the invention can be administered by controlled release means 
orby delivery devices that are well known to those of ordinary skill in the art. Examples 
include, but are not limited to, those described in U.S. Patent Nos.: 3,845,770- 3 916 899- 
3,536,809; 3,598,123; and 4,008,719, 5,674,533, 5,059,595, 5,591,767, 5,120 548 
5,073,543, 5,639,476, 5,354,556, and 5,733,566, each of which is incorporated herein by 
reference. Such dosage forms can be used to provide slow or controlled-release of one or 
more active ingredients using, for example, hydropropylmethyl cellulose, other polymer 
matrices, gels, permeable membranes, osmotic systems, multilayer coatings, micro-particles 
liposomes, microspheres, or a combination thereof to provide the desired release profile in ' 
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varyntg proportions. Suitable confrolled-release formulations too™ to those of ordinary 
sk.ll m the art, including those described herein, can be readily selected for use with the 
achve rngredients of the invention. He invention thus encodes single unit dosage 
forms suitable for oral administration such as, but no, Bruited ,„, tablets, capsules, ge.caps, 
> and caplets that are adapted for controlled-release. 

All controlled-release pharmaceutica! products have a common goal of improving 
dntgarerapyoverthatachievedbytheirnon-ccntionedcounterparta. Ideany, me use of an 
optrmaUy designed con«rolled-re>ease preparation in medical treatment is characterized by a 
nummum of drug substance being empmyed to cure or control the condition in a nrinimum 
amount of time. Advantages of controlled-release formulations include extended activity of 
the drug, reduced dosage frequency, and increased patient compliance. In addition 
controlled-rdease formulations can be used to affect the time of onset of action or other 
characteristics, such as blood leve ls of the drug, and can thus affect the occurrence of side 
(eg., adverse) effects. 

Mos, controlled-release formulations are designed «o initially release an amount of 
drug (active ingredient) that promptly produces me desired therapeutic effect, and gradually 
and cor.unua.ly release of other amounts of drug to maintain this ,eve, of therapeutic or 
pmphy.actic effect over an extended period of time. In order to maintain tins constant level 
of drug m the body, the drug must be released from the dosage form a, a rate ma, win 
replace me amoun, of drug being metebolized and excreted from me body. ControUed- 
release- of an active ingredient can be stimulated by various conditions including, bu, no, 
hunted ,„, pH, temperature, enzymes, water, or other physiological conditions or 
compounds. 

4 - 4 - 3 * Parenteral Dosag e Fnrmc 

Parenteral dosage forms can be administered «o patients by various routes including 
but no, lunited to, subcutaneous, intravenous (including bolus injection), inframuscular, and 
mnaartenal. Because «heir adnunistration typically bypasses patients' natural defenses 
agamst contaminants, parenteral dosage forms are preferably sterile or capable of being 
sterrhzed prior to admhusfration to a patient. Examtfes of parenteral dosage forms include 
bu, are no. limited to, solutions ready for injection, dryproduc* ready ,o be dissolved or 
suspended in a pharmaceutical* accep«able vehicle for injection, suspensions ready for 
injection, and emulsions. 

Sui,able vehicles mat can be used to provide parenteral dosage forms of the 

invention are well known to those sldllpH in tv.~ ^ , . 

mOSC SklUQd m Examples include, but are not limited 
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to: Water for Injection USP; aqueous vehic.es such as, hu, no, Umited to, Sodium Chloride 
Injection, Banger's Injection, Dextrose Injection, Dextrose and Sodiutn Chloride Injection 
and Lactated Ringer's Injection; water-miscib.e vehicles such as, but no, limned ,o, efoy, ' 
alcoho pollen. ^ mi polypropy]ene ^ ^ ^ ^ ^ 

bu, no, bmtted ,o, com oil, cottonseed oil, peanu, oil, sesam. oil, efoy. oleate, isopropyl 
mynstate, and benzyl benzoate. 

Compounds foa, increase foe sohtbUtty of one or more of the active ingredients 
dtsclosed herein can also be incorporated into me parenteral dosage forms of foe invention 
For example, cyc.odexttin and its derivatives can be used «o increase foe sohfoffity of a 
selective cytokine inhibitory drug of the invent.™ a ■ 

No 5 134 1T7 u- u • • g otthe ^ention and its derivatives. See, e.g., U.S. Patent 

mo. 5,134,127, which is incorporated herein by reference. 

4AA ' Topical and Mucosal Dosage Forme 

Topical and mucosa, dosage forms of foe invention inc.ude, bu, „ no, limited u> 
sprays, aeroso.s, so.utions, emtusions, suspensions, eye drops or ofoer ophthalmic ' 
preparations, or ofoer forms known to one of skill in foe art See, , g ., Reminglon ; 
PUa„ic<a Scienes, 16 * and ,8* e ds., Mack Publishing, Hasten PA (1980 & 1990V 

TJTT^ ^ <• L- * Pebiger, Phi.ade.phia 

.985 . Dosage forms sunable for treating mucosa, tisanes wifoin foe oral cavity can be 
formulated as mouthwashes or as oral gels. 

Suitable excipients {e . g ., cairiers mi w ^ ^ ^ ^ ^ 

o r ^ &nnS enC ° mPaSSed ty -cntionareweUknown 

,o foose skttled m foe pharmaceutical arte, and depend on foe particular tisane to which a 

gtven pharmaceuticai composition or dosage form win be apphed. Wifo foa, fact in mind 
typtcal exc.p,en,s include, bu, are no, limited to, water, acefone, efoanol, efoylene g,yco. 

"~,3-diol, isopropy, myristete, isopropy. paunitate, mineral oil, m d 
-tfores foereof ,o form solutions, emulsions or gels, which are non-foxic aod 
pharmaceuncally acceptable. Moisturizers or humectants can also be added to 
pharmaceutic* compositions and dosage forms if desired. Examp.es of auch additional 

Zn^JT™"**^ *-*^*"*™~™S«~~. 16* 
and 18 eds., Mack Publishing, Easton PA (1980 & 1990). 

The PH of a pharmaceutical composition or dosage form may also be adjusted to 
tmprove dehvery of one or more active ingredients. SimUarly, fo e polarity of a solvent 
carrter, ,ts tonic stiengfo, or fonicity can be adjusted ,o improve deUvery. Compounds such 
as stearates can aiso be added to pharmaceutica, compositions or dosage formal 
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advantageously alter the hydrophilicity or hpophilicity of one or more active ingredients so 
as to improve delivery. In this regard, stearates can serve as a lipid vehicle for the 
formulation, as an emulsifying agent or surfactant, and as a delivery-enhancing or 
penetration-enhancing agent. Different salts, hydrates or solvates of the active ingredients 
can be used to further adjust the properties of the resulting composition. 

4.4.5. Kite 

Typically, active ingredients of the invention are preferably not administered to a 
patient at the same time or by the same route of administration. This invention therefore 
encompasses kits which, when used by the medical practitioner, can simplify the 
administration of appropriate amounts of active ingredients to a patient. 

A typical kit of the invention comprises a dosage form of a selective cytokine 
inhibitory drug of the invention, or a pharmaceutically acceptable salt, solvate, hydrate, 
stereoisomer, prodrug, or clathrate thereof. Kits encompassed by this invention can further 
comprise additional active ingredients such as oblimersen (Genasense®), melphalan, G- 
CSF, GM-CSF, EPO, topotecan, dacarbazine, irinotecan, taxotere, IFN, COX-2 inhibitor, 
pentoxifylline, ciprofloxacin, dexamethasone, IL2, IL8, IL18, Ara-C, vinorelbine, 
isotretinoin, 13 cis-retinoic acid, or a pharmacologically active mutant or derivative thereof, 
or a combination thereof. Examples of the additional active ingredients include, but are not 
limited to, those disclosed herein {see, e.g., section 5.2). 

Kits of the invention can further comprise devices that are used to administer the 
active ingredients. Examples of such devices include, but are not limited to, syringes, drip 
bags, patches, and inhalers. 

Kits of the invention can further comprise cells or blood for transplantation as well 
as pharmaceutically acceptable vehicles that can be used to administer one or more active 
ingredients. For example, if an active ingredient is provided in a solid form that must be 
reconstituted for parenteral administration, the kit can comprise a sealed container of a 
suitable vehicle in which the active ingredient can be dissolved to form a particulate-free 
sterile solution that is suitable for parenteral administration. Examples of pharmaceutically 
acceptable vehicles include, but are not limited to: Water for Injection USP; aqueous 
vehicles such as, but not limited to, Sodium Chloride Injection, Ringer's Injection, Dextrose 
Injection, Dextrose and Sodium Chloride Injection, and Lactated Ringer's Injection; water- 
miscible vehicles such as, but not limited to, ethyl alcohol, polyethylene glycol, and 
polypropylene glycol; and non-aqueous vehicles such as, but not limited to, corn oil, 
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cottonseed oil, peanut oil, sesame oil, ethyl oleate, isopropyl myristate, and benzyl 
benzoate. 

5. EXAMPLES 

Certain embodiments of the invention are illustrated by the following non-limiting 
examples. 

51 - MODULATION OE CVTnvn yE PRonTTrrrriM 

A series of non-clinical pharmacology and toxicology studies have been performed 
to support the clinical evaluation of a selective cytokine inhibitory drug of the invention in 
human subjects. These studies were performed in accordance with internationally 
recognized guidelines for study design and in compliance with the requirements of Good 
Laboratory Practice (GLP), unless otherwise noted. 

In a specific embodiment, the pharmacological properties of 3-(3,4-dimethoxy- 
phenyl)-3-(l-oxo-l,3-dmydro-isomdol-2-yl)-p r0 pionamide are characterized in in vitro 
stud,es. Studies examine the effects of the compound on the production of various 
cytokines. Inhibition of TNF-a production following LPS-stimulation of human PBMC and 
human whole blood by the compound is investigated in vitro. In vitro studies suggest a 
pharmacological activity profile for 3-(3,4-dimethoxy-phenyl)-3-(l-oxo-l,3-dihydro- 
isomdol-2-yl)-propionamide is five to fifty times more potent than thalidomide The 
Pharmacological effects of 3<3,4-dimemo X y-phenyl^ 

propionamide may derive from its action as an inhibitor of the generation of inflammatory 
cytokines. 

5 2 - INHIBITION OF MM CFT I pp qlifer ATTOTm 

The ability of a selective cytokine inhibitory drug to effect the proliferation of 
multiple myeloma (MM) cell lines is investigated in an in vitro study. Uptake [>H]- 
thymidine by different MM cell lines (MM.1S, Hs Sultan, U266 and RPMI-8226) is 
measured as an indicator of cell proliferation. Cells are incubated in the presence of 
compound for 48 hours; [ 3 H]-thymidine is included for the last 8 hours of the incubation 
period. In a specific embodiment, 3-(3,4-dimethoxy-phenyl)-3-(l-oxo-l,3-dihydro- 
i S omdol-2-yl)-propionamide is added to MM.1S and Hs Sultan cells. The uptake [ 3 HJ- 
thymidine by different MM cell lines is measured. 
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5.3. IN VIVO LP S-INDUCET) TNF-ot PRODUCTION ASSAY 
Male CD rats procured from Charles River Laboratories at seven weeks of age are 

allowed to acclimate for one week prior to use. A lateral tail vein is cannulated 
percutaneously with a 22-gage over-the-needle catheter under brief isoflurane anesthesia. 
Rats are administered a selective cytokine inhibitory drug of the invention either by 
intravenous injection via the tail vein catheter or oral gavage 1 5 to 1 80 min prior to 
injection of 0.05 mg/kg LPS (E. Coli 055:B5). Catheters are flushed with 2.5 mL/kg of 
normal injectable saline. Blood is collected via cardiac puncture 90 minutes after LPS 
challenge. Plasma is prepared using Hthium heparin separation tubes and frozen at -80°C 
until analyzed. TNF-a levels are determined using a rat specific TNF-a ELISA kit 
(Busywork). The ED 50 values are calculated as the dose of the selective cytokine inhibitory 
drug of the invention at which the TNF-a production is reduced to 50% of the control value. 

5.4. TOXICOLOGY STTJDTF.S 

The effects of 3-(3,4-dimemoxy-phenyl)-3Kl-oxo-l,3-dmydro-isoindol 
-2-yl)-propionamide on cardiovascular and respiratory function are investigated in 
anesthetized dogs. Two groups of Beagle dogs (2/sex/group) are used. One group receives 
three doses of vehicle only and the other receives three ascending doses of the compound 
(200, 400, and 800 mg/kg). In all cases, doses of the compound or vehicle are successively 
aoministered via infusion through the jugular vein separated by intervals of at least 30 
minutes. 

The cardiovascular and respiratory changes induced by 3-(3,4-dimethoxy-phenyl)-3- 
(lK>xo-l,3-dmydro-isoindol-2-yl)-propionamide are niinimal at all doses when compared to 
the vehicle control group. The only statistically significant difference between the vehicle 
and treatment groups is a small increase in arterial blood pressure following administration 
of the low dose of 3-(3,4-dimemoxy-phenyl)-3-(l-oxo-l,3-dmydro-isoindol-2-yl)- 
propionamide. This effect lasts approximately 15 minutes and is not seen at higher doses. 
Deviations in femoral blood flow, respiratory parameters, and Qtc interval are common to 
both the control and treated groups and are not considered treatment-related. 

5.5. CYCLING THERAPY TN PATIENTS 

In a specific embodiment, a selective cytokine inhibitory drug of the invention are 
cyclically administered to patients with cancer. Cycling therapy involves the administration 
of a first agent for a period of time, followed by a rest for a period of time and repeating this 
sequential administration. Cycling therapy can reduce the development of resistance to one 
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or more of the therapies, avoid or reduce the side effects of one of the therapies, and/or 
improves the efficacy of the treatment. 

In a specific embodiment, prophylactic or therapeutic agents are administered in a 
cycle of about four to six weeks, about once or twice every day. One cycle can comprise 
the administration of a therapeutic on prophylactic agent for three to four weeks and at least 
one week or two weeks of rest. The number of cycles administered is from about one to 
about 24 cycles, more typically from about two to about 16 cycles, and more typically from 
about four to about eight cycles. 

For example, in a cycle of four weeks, on day 1 , the achninistration of 800 mg/d of 
3-(3,4-dimemoxy-phenyl)-3^^^ is started ^ 

day 22, the administration of the compound is stopped for a week of rest. On day 29, the 
administration of 800 mg/d of the compound is begun. 

5 - 6 - CLINICAL STUDIES TN PA TIENTS WITH RELAPSED 
MULTIPLE MYELOMA " " 

Patients with relapsed and refractory Dune-Salmon stage HI multiple myeloma, who 
have either failed at least three previous regimens or presented with poor performance 
status, neutropenia or thrombocytopenia, are treated with up to four cycles of combination 
melphalan (50 mg intravenously), a selective cytokine inhibitory drug of the invention 
(about 1 to 5,000 mg orally daily), and dexamethasone (40 mg/day orally on days 1 to 4) 
every four to six weeks. Maintenance treatment consisting of daily a selective cytokine 
inhibitory drug of the invention and monthly dexamethasone are continued until the disease 
progression. The therapy comprising the administration of a selective cytokine inhibitory 
drug of the invention in combination with melphalan and dexamethasone is highly active 
and generally tolerated in heavily pretreated multiple myeloma patients whose prognosis is 
otherwise poor. 

The embodiments of the invention described above are intended to be merely 
exemplary, and those skilled in the art will recognize, or will be able to ascertain using no 
more than routine experimentation, numerous equivalents of specific compounds, materials, 
and procedures. All such equivalents are considered to be within the scope of the invention 
and are encompassed by the appended claims. 
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